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PREFACE  TO  THIS  NEW  EDITION. 


In  presenting  to  the  public  this  second  edition  of  the 
Domestic  Gardene7*^s  Manual^  I  have  to  acknowledge,  with 
great  pleasure,  the  courtesy  and  sentiments  of  warm 
approval,  with  which  its  predecessor  was  received. 

I  have  made  considerable  alterations  from  the  plan 
upon  which  the  work  was  originally  constructed,  but  I  trust 
that  the  alterations  will  be  deemed  improvements.  In 
making  them,  I  have  reason  to  hope  that  I  may  not  only 
meet  the  views  of  many  enlightened  friends,  but  also 
promote  the  extension  of  science. 

Some  quotations  are  omitted;  much  fresh  matter  sub- 
stituted; and,  what  is  of  great  importance,  the  various 
sections  have  been  enriched  by  extracts  from  numerous 
scientific  letters,  with  which,  during  a  correspondence  of 
seven  years,  I  was  honoured  by  the  late  respected  Mr. 
Knight. 

An  ample  treatise  on  the  Analysis  of  Soils  is  added 
to  the  first  section.  In  that  paper  it  has  been  my  aim  to 
elucidate  every  process,  and  to  inquire  minutely  into  the 
chemical  agency  of  eacli  individual  test,  leaving  nothing 
to  mere  routine. 

The  operations  of  Fo^'cing  were  not  embraced  in  the 
first  edition :  they  are  now  condensed  into  an  Appendix, 
which  I  hope  will  not  be  unacce])table  to  amateurs  in 

general. 
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IV  PRBFACB  TO  THE  SECOND  EDITION. 

I  entirely  disclnim  any  interference  with  the  practice 
of  gardeners  by  profession.  These  able  men — the  pupils 
of  experience — are  in  a  safe  and  honourable  path;  let 
them  proceed  in  it.  Yet  I  may  be  permitted  to  hope 
that,  by  stimulating  them  to  investigate  the  science  of 
their  art,  and  to  seek  the  light  of  philosophy,  I  may  add 
to  their  pleasure,  and  dignify  their  profession. 

To  those  Noblemen  and  scientific  gentlemen  who 
have  honoured  me  with  unequivocal  proofs  of  their  appro- 
bation, I  beg  to  offer  my  sincere  and  respectful  thanks. 

To  Dr.  Faraday,  of  the  Royal  Institution,  I  am  parti- 
cularly indebted.  To  his  gratuitous  kindness,  I  owe  the 
possession  of  the  series  of  his  New  Researches  in  Electricity ^ 
a  compendium  of  luminous  facts  that,  to  me,  are  invalu- 
able; the  more  so,  as  they  bear  forcibly  upon  the  universal 
agency  and  distribution  of  the  ethereal  essence,  which 
appears  to  connect  all  the  great  natural  phenomena  of 
the  creation. 

J.  T. 

Majfy  1839. 


ABSTRACT   OF  THE   PREFACE   TO   THE 

FIRST  EDITION. 


So  many  books  on  horticultural  subjects — some  of  them 
of  the  highest  order  of  merit — being,  as  it  were,  in  the 
hands  of  every  one,  it  may  appear  superfluous,  if  not  wholly 
useless,  to  introduce  another  to  the  notice  of  the  public. 
In  order,  therefore,  to  justify  this  attempt,  it  will  be 
proper,  in  the  first  place,  to  state  some  of  the  reasons 
which  have  induced  me  to  produce  this  work,  and  then 
to  give  an  account  of  the  nature  of  the  work  itself. 

Most  of  the  works  on  gardening  which  have  come 
under  ray  observation,  are  not  only  expensive,  but  appear 
to  have  been  written  almost  exclusively  for  the*  affluent; 
— for  those  who  possess,  or  can  afford  to  possess,  all  the 
luxuries  of  the  garden.  We  read  of  the  management  of 
hot-houses,  green-houses,  forcing-houses;  of  nursery- 
grounds,  shrubberies,  and  other  concomitants  of  orna- 
mental gardening.  Now,  although  it  is  acknowledged 
that  many  useful  ideas  may  be  gathered  from  these  works, 
still  it  is  obvious  that  they  are  chiefly  written  for  those 
whose  station  in  life  enables  them  to  employ  a  chief  gar- 
dener and  assistants,  qualified  for  the  performance  of  the 
many  operations  required  in  the  various  departments  of 
large  gardens.  As  I  profess  to  have  a  very  different 
object  in  view,  I  address  this  book  to  those,  who,  without 
aiming  to  become  professional  gardeners,  wish,  neverthe- 
less, to  acquire  so  much  of  the  art  of  gardening  as  shall 
enable  them  to  conduct  its  more  common  and  essential 
operations  with  facility  and  precision,  and  to  'ptoAwa^ 
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those  results  which  have  hitherto   been   considered  as 
attainable  only  by  high  professional  skill  and  experience. 

There  are  many,  doubtless,  who  are  desirous  of  culti- 
vating their  own  gardens  as  a  means  of  obtaining  and 
establishing  health;  and  others,  heads  of  families,  who 
feel  it  a  duty  to  economize  in  everything ;  who  wish  to 
employ  their  own  hours  of  leisure,  and  to  educate^  or,  in 
the  literal  and  proper  sense  of  the  word,  to  bri7ig  up,  one 
or  more  of  their  children  in  the  innocent  and  useful 
pursuits  of  domestic  horticulture.  To  such,  a  cheap  pub- 
lication, containing  plain  and  intelligible  instructions, 
upon  scientific  principles,  for  every  month  of  the  year, 
must,  it  is  presumed,  be  found  a  valuable  acquisition,  by 
enabling  them  to  obtain,  at  a  moderate  expense,  practical 
directions  on  the  means  best  calculated  to  make  the  most 
of  a  piece  of  garden-ground,  and  to  render  it  as  produc- 
tive as  possible. 

The  work  consists  of  twelve  principal  divisions, 
devoted  respectively  to  the  twelve  months  of  the  year, 
and  subdivided  into  three  sections  for  each  month.  The 
First  Section  embraces  subjects  connected  with  the 
science  or  philosophy  of  gardening ; — such  as  the  nature 
and  agency  of  earths  and  soils ;  of  electricity,  water,  the 
atmosphere,  light,  heat,  &c.;  of  the  structure  and  vascular 
system  of  plants,  the  motion  of  the  sap,  and  the  labora- 
tion  of  the  i)roper  juice. 

The  Second  Section  contains  an  account  of  the 
natural  history,  generic  and  specific  characters,  and  culti- 
vation of  one  or  more  of  the  chief  esculent  vegetables;  to 
which  succeed  directions  for  the  operations  in  the  kitchen- 
garden  during  the  current  month. 

The  Third  Section  treats  of  the  natural  history,  &c., 

of  the  most  esteemed  fruit-trees ;  and  contains  directions 

^r  the  xtiAiiagement  of  the  fruiting  department  during 
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the  mouth;  to  these  are  added  miscellaneous  observations 
on  the  treatment  of  flowering  shrubs,  evergreens,  flower- 
borders,  &CC. 

As  it  is  presumed  that  many  readers  are  curious  in 
searching  for  facts  connected  with  natural  philosophy,  and 
that  others  are  attached  to  botanical  pursuits,  I  have 
added  a  concise  Naturalises  Calendar  for  each  month  in 
the  year.  A  Botanical  Catalogue  of  British  indigenous 
plants  is  also  added.  In  this  the  species  are  arranged  not 
only  in  their  respective  classes  and  orders  of  the  Linnaean 
system,  as  enlarged  and  improved  in  the  last  edition  of 
Sir  James  Edward  Smith's  English  Flora^  but  in  the 
monthly  order  in  which  they  severally  fiower.  Tlius  the 
English  botanist  will  And  a  tade  tnecum^  calculated  to 
assist  him  in  his  endeavours  to  identify  every  plant  which 
he  may  find  in  flower  at  any  period  of  the  year. 

Such,  then,  is  the  general  plan  of  the  work;  but  to 
enable  the  reader  to  understand  its  particular  objects, 
something  further  remains  to  be  said.  It  is  my  earnest 
desire  to  enlarge  the  circle  of  science,  to  disseminate  it  in 
quarters  where,  till  lately,  it  has  been  comparatively 
unknown;  and,  above  all,  to  excite  an  inquiry  after  truth. 
Conceiving  that  I  shall  most  readily  attain  my  object,  by 
enabling  the  reader  to  examine  and  compare  the  various 
opinions  and  hypotheses  advanced  by  scientific  men,  I 
have  given  throughout  the  work  concise  selections  and 
extracts  from  the  writings  of  some  of  the  most  eminent 
ehemists  and  philosophers;  to  which,  I  have  occasionally 
added  such  remarks  as  the  nature  of  the  subjects,  and  the 
losult  of  my  own  reflection  and  experience  appeared  to 
require  and  authorize.  The  work,  therefore,  may  be  con- 
sidered as  a  compendium,  or  book  of  reference,  from  which 
the  reader  may  draw  his  own  conclusion  on  the  present 
state  of  science,  particularly  that  termed  elei^o^hemical: 


VIU  ABSTRACT   OP   THE 

and   on   its   probable   applicability   to    the    practice   of 
horticulture. 

The  selections  have  been  chiefly  made  from  the 
writings  of  Lavoisier,  Henry,  Thompson,  and  Parkes.  I 
have  derived  much  assistance  from  those  of  Sir  James 
Edward  Smith;  from  the  Mathematical  Dictionaiy  of 
Dn  Hutton;  the  Calendar  and  Dictionary  of  Aber- 
crombie ;  the  Gardefiier^ s^  Remembrancer*  of  M*Phael ;  and 
from  that  elaborate  and  interesting  work,  The  EncycU)- 
vcedia  of  Gardening^  by  Mr.  Loudon :  a  volume,  which  is 
in  itself  a  magazine  of  scientific  research,  and  practical 
information. 

At  a  time  when  knowledge  is  spreading  in  every 
direction,  when  our  operatives  and  mechanics  give  pro- 
mise of  adding  to  the  number  of  our  enlightened  charac- 
ters, and  when  many  of  the  sciences,  both  physical  and 
mechanical,  are  laid  open  to  their  research,  can  there 
exist  any  just  cause  why  such  men  should  not  be 
instructed  in  the  true  principles  of  agriculture  and 
gardening? 

I  am  not  aware  that  any  cheap  publication  has  hitherto 
appeared,  which  pretends  to  treat  of  gardening  as  a  science 
of  induction.  Believing  it  to  be  such,  and  that  to  attain 
any  perfection  in  the  practice^  it  is  indispensably  necessary 
to  acquire  some  knowledge  of  the  philosophy  of  the  art,  I 
have  felt  it  my  duty  to  call  the  reader's  attention  to  the 
operations  of  those  natural  agents  by  which  all  the  phe- 
nomena of  vegetation  are  induced.  Peculiar  stress  has 
been  laid  upon  the  agency  of  Electricity,  with  the  view  to 
excite  close  investigation  into  that  branch  of  the  philo- 
sophy of  nature,  which  appears  to  have  been  the  most 
neglected,  although  there  is  little  reason  to  doubt  that  it 
contains  the  germ  or  embryo  of  that  true  science,  which, 
if  it  ever  fully  develope  itself,  will  scarcely  fail  to  make 
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manifest,  causes  and  effects  that  have  heretofore  been 
involved  in  inextricable  mystery. 

The  late  Professor  Playfair  once  observed,  "  If  we  con- 
sider bow  many  different  laws  seem  to  regulate  the  action  of 
impulse,  cohesion,  elasticity,  chemical  affinity,  crystalliza- 
tion, heat,  light,  magnetism,  electricity,  galvanism;  the 
ejnstence  of  a  principle  more  general  than  these^  and 
connecting  all  of  them  toith  that  of  gravitation^  appears 
highly  probable.  The  discovery  of  this  great  principle 
may  be  an  honour  reserved  for  a  future  age;  and  science 
may  again  have  to  record  names  which  are  to  stand  on 
the  same  levels  with  those  of  Newton  and  Laplace."  He 
added,  "  it  were  unwise  to  be  sanguine,  and  unphiloso- 
phical  to  despair.'* 

The  conjecture  of  this  great  man  has,  to  a  certain 
extent,  been  verified ;  and  it  may  not  be  presumptuous 
to  conjecture,  that  "  the  great  principle"  itself  will  ulti- 
mately be  referred  to  one  grand  and  only  source. 

I  believe,  that  this  source  is  already  discovered  and 
known,  and  that  it  only  requires  the  philosophic  mind  to 
divest  itself  of  prejudices,  and  to  cease  from  pursuing 
shadows,  since  the  substance  itself  stands  revealed  to  the 
view  of  all.  If  I  succeed  in  rendering  this  apparent,  I 
shall  enjoy  the  satisfaction  of  having  done  something  for 
the  cause  of  science,  by  simplifying  the  means  of  scientific 
research  into  the  operations  of  that  grand  principle,  which 
I  cannot  but  view  as  the  source  of,  and  prime  operative 
agent  in,  all  the  phenomena  of  the  material  world. 


ORIGINAL  DEDICATION. 


TO 


THOMAS  ANDREW  KNIGHT,  EaQuwE, 

PREgmSJXT  TO  TBJS  HORTICULTURAL  SOCIETY. 


Sir, 

I  CANNOT  do  myself  a  greater  honour  than  to  dedicate  The 
Domestic  Gardener^  Manual  to  a  gentleman  from  whose  scientific 
researches  and  labours  I  have  derived  great  improvement,  and  the 
highest  gratification.  I  therefore  present  it  to  jou — ^not  only  as  a 
tribute  of  gratitude  for  the  invaluable  instruction  I  have  received, 
bat  as  an  acknowledgment  of  the  heartfelt  pleasure  conferred  upon 
me  by  the  kind  and  affable  manner  in  which  you  have  signified  your 
permission  that  I  should  dedicate  my  work  to  you. 

There  are  few  scientific  horticulturists.  Sir,  who  are  not  aware  of, 
and  do  not  fully  appreciate  the  great  service  that  you  have  rendered 
to  the  practice  of  Gardening  in  general,  and  to  the  science  of  Veffe- 
table  Phynology  in  particular;  but  it  may  not,  perhaps,  be  generally 
known,  that  the  catalogue  of  "  British  Works  on  Gardening,*^  in 
Mr.  LouDON^'s  Encyclcpwdia  of  the  year  1824,  contains  a  list  of  no 
fewer  than  one  hundred  and  sixteen  treatises  or  papers  on  various 
important  subjects  connected  with  theoretic  or  practical  horticulture, 
which  claim  you  as  their  author. 

To  these  writings,  I  invite  the  attention  of  every  inquiring  reader 
who  is  in  quest  of  phytological  knowledge,  because  I  am  persuaded 
that  thereby  I  shall  effect  an  object  dear  to  you,  Sir,  as  well  as  to 
myself — ^namely,  to  arouse  a  spirit  of  research  into  the  elementary 
eomponents  of  plants^  with  a  view  to  the  increased  production  of 

animal  sustenance. 

I  may  be  permitted  to  observe,  that  recent,  well-conducted  expe- 
riments have  proved  that  excellent  and  salubrious  wines  can  be 
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made  from  the  leaves  of  the  vine,  and  the  roots  of  the  parsnep,  and 
have  rendered  it  extremely  probable  that  sound  good  beer  may  be 
brewed  at  a  very  trifling  expense,  from  mangel- wurtzel.  In  the 
economy  of  the  farm-yard,  Indian  com,  and  the  seeds  of  the  sun- 
flower— on  account  of  the  exceedingly  nutritious  properties  that  they 
possess,  and  the  facilities  with  which  they  may  be  produced — are 
likely  to  become  articles  of  primary  importance  in  rearing  poultry 
of  all  descriptions. 

These  are  but  a  few  among  the  many  facts  that  might  be  adduced 
— all  tending  to  prove  the  necessity  of  reiterated  experiments  and 
minute  investigations — all  confiniiiug  the  accuracy  of  the  following 
observations,  which  I  take  the  liberty  to  extract  from  the  excellent 
letter  you  have  recently  addressed  to  me: — 

^^  Horticulture,  as  a  science,  has  much  in  it  to  benefit  and 
delight;  and  it  may  justly  be  said  to  bo  still  in  its  infancy, — for  I 
am  perfectly  confident  that  we  have  scarcely  yet  a  single  species  of 
of  fruit,  or  esculent  plant,  which  is  not  still  capable  of  being  much 
improved  relatively  to  the  use  of  man.  Of  the  powers  of  the 
potatoe  to  supply  us  with  animal  food,  no  person  has  yet  formed  any- 
thing approaching  a  fair  estimate/^ 

After  this,  it  would  be  superfluous  to  add  another  word ;  for  if 
such  remarks,  coming  from  such  high  authority,  and  supported  by 
so  many  self-evident  facts,  fail  to  stimulate  the  gardener  to  patient 
and  persevering  research,  all  that  I  could  further  adduce,  would  be 
of  little  avail. 

May  your  honourable  and  useful  life  be  long  preserved  to  us! — 
May  it  be  accompanied  with  the  blessings  of  health,  and  increasing 
mental  enjoyment! 

I  beg  to  subscribe  myself,  Sir, 

With  great  respect. 
Your  obedient  and  obliged  Servant, 

THE  AUTHOR. 

August  4,  1830. 
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PRELIMINARY  OBSERVATIONS. 


Gardening,  in  common  with  the  other  arts,  has,  during  the 
progress  of  the  nineteenth  century,  become  a  subject  of  scientific 
investigation,  and  is  no  longer  to  be  considered  as  a  matter  of  mere 
routine  practice.  Knowledge,  such  as  may  be  attained  from  the 
treatises  of  the  old  school,— or,  to  speak  more  correctly, — infor- 
mation, concerning  the  mechanical  operations  of  digging  and  cropping 
tlie  ground  at  specified  periods,  is  doubtless  of  considerable  utility; 
nevertheless,  if  practice  be  not  founded  upon  the  true  principles 
of  science  and  philosophy,  there  can  be  no  certainty  whatsoever  of 
attaining  successful  results.  Men  may  be  industrious  and  watchful ; 
they  may  call  in  aid  all  the  mechanism  of  the  art;  still,  however, 
OM'ing  to  the  exhaustion  of  the  soil,  or  to  the  operation  of  natural 
causes  but  little  understood,  and  probably  not  even  suspected,  their 
eflbrts  may  be  baffled,  and  their  hopes  terminated  by  disappoint- 
ment. 

This  being  the  case,  it  becomes  the  indispensable  duty  of  every 
one  wliose  aim  it  is  to  understand  any  of  the  phenomena  of  vege- 
tation, to  inquire  what  are  the  nature,  constitution,  and  offices  of 
the  agents  by  which  such  phenomena  are  produced,  w^ith  the  express 
view  to  acquire  some  knowledge  of  general  principles,  which  may  be 
reducible  to  practical  utility. 

The  science  of  Gardening  consists  chiefly  in  a  knowledge  of  those 
agents  which  nature  employs  in  the  production  of  vegetable  orga- 
nized matter.    These  agents  are  numerous,  and  one  or  more  of  them, 
as  has  been  already  said,  will  come  under  consideration,  and  form 
the  subject-matter  of  the  leading  section  of  each  month.     The  first, 
and  that  which  calls  for  the  earliest  notice  as  a  primary  agent,  is  the 
»oily  its  nature,  and  composition.      But  before  we  enter  into  an 
examination  of  the  soil  in  which  plants  grow,  and  in  order  to  obtain 
correct  ideas  on  the  subject  of  vegetable  nutrition,  it  seems  essen- 
tial to  devote  some  attention  to  the  primary  principles  of  plants 
themselves,  and  to    inquire  into  the  nature  of  those  products  of 
vegetable  bodies,  which  have  been  obtained  by  the  o])erations  of 
anal}'tic  chemistry.     We  start  upon  true  principles,  when  by  any 
means  we  are  enabled  to  determine  the  component  parts  of  a  vege- 
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table  organized  being;  for,  if  these  be  clearly  ascertained,  it  follows, 
as  a  necessary  consequence  that,  by  supplying  that  being  with  sub- 
stances or  matters  which  primarily  contain,  or  are  ultimately  resolv- 
able into  its  own  constituent  elements,  we  adopt  the  means  best 
calculated  to  enable  its  organs  to  absorb  nourishment  suitable  to  its 
future  growth  and  developement. 

Experiment  has  determined,  that  whatever  be  the  parts  of  trees 
and  plants  that  are  submitted  to  the  test  of  chemical  analysis, 
whether  it  be  the  root,  stem,  branches,  or  leaves,  the  result  is  verj' 
nearly  the  same:  they  are  all  found  to  produce  oxygen,  hydrogen, 
and  carbon,  either  separately,  or  united  in  various  forms  and  pro- 
portions. These  are  terms  which  persons  who  are  wholly  uninitiated 
in  the  language  of  chemistry,  may  find,  for  a  time,  some  difficulty 
to  comprehend.  Terms  of  science,  which  require  elucidation,  must, 
however,  be  occasionally  employed;  but  it  is  hoped  that,  in  the 
course  of  the  work  (although  it  is  not  to  be  considered  a  regular 
chemical  treatise),  so  much  elementary  information  will  be  con- 
veyed, as  shall  not  fail  to  remove  many  difficulties,  to  interpret  and 
render  perspicuous  many  heretofore  unintelligible  phrases,  and 
gradually  to  lead  the  reader  on,  step  by  step,  till  he  acquire  a 
thorough  relish  for  chemical  pursuits,  particularly  when  they  are 
taken  in  connexion  with  vegetable  physiology. 

Trees  and  plants  yield  a  variety  of  compound  products,  pos- 
sessing very  different  properties,  and  the  greater  part  of  them  of 
essential  utility  toman.  Among  these  products  may  be  named — 
sugar,  starch,  gluten,  gum,  vegetable  extract,  bitter  extractive, 
tannin,  the.  colouring  principle,  acids,  essential  oils,  the  fat  or  fixed 
oils,  resins,  gum-resins,  balsams,  camphor,  cork,  &c.;  also  the  sap, 
or  ascending  common  juice;  and  the  laborated  sap,  or  proper  juice, — 
the  origin  of  the  foregoing  secreted  products. 

When  these  vegetable  productions  have  been  subjected  to  che- 
mical analysis,  they  have  been  found  to  yield  chiefly,  carbon^  oxygen^ 
and  hydrogen;  and  in  some  of  them  a  portion  of  azot^  or  nitrogen^ 
has  been  detected. 

Vegetables  are  found  to  contain  two  of  the  alkalies,  namely, 
potass  and  soda^  also  two  or  more  of  their  neutral  compounds,  as 
carbonate  of  potash,  and  muriate  of  soda  (common  salt).  Nitrate 
of  potash  (salt-petre),  is  abundant  in  a  few  vegetables.  The  three 
earths,  lime,  or  its  carbonate,  silica,  and  alumina,  are  traceable  after 
burning;  less  frequently  in  the  crude  vegetable  substance.  The 
alkalies  are  abundant  in  the  ashes  of  some  plants;  but  it  may  be 
questioned,  whether,  in  all  cases,  they  exist  originally  in  the  plant, 
or  are  the  results  of  combustion.    However,  De  Saussure  found 
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diat  the  ashes  of  the  golden  rod,  bean,  turnsole,  and  wheat,  yielded 
three-fourths  of  their  weight  of  alkaline  salts.  The  potass  of  com- 
roerce  is  produced  from  the  ashes  of  trees  and  inland  plants;  soda 
is  obtained  from  marine  plants,  and  chieiij  from  Scdiola  ioda^  and 
other  species  of  tlio  genus  Halsola^  known  by  the  name  of  kelp. 
Lime  is  more  abundant  than  any  of  the  earths,  and  is  usually  found 
in  combination  with  carbonic  acid.  The  phosphate  of  lime  is  said  to 
be  most  abundant  in  the  ashes  of  green  herbaceous  vegetables.  Flint 
(rilica)  has  been  detected  by  Sir  Humphry  Davj-  in  the  outer  skin 
or  cuticle  of  the  grasses,  and  of  several  other  plants.  "  From  100 
parts  of  the  cuticle  of  the  following  plants,  the  proportions  of  silica 
were, — ^in  the  bonnet-cane,  90  parts;  bamboo,  71*4;  common  reed, 
48*1;  stalks  of  com,  66*5.  Owing  to  the  silica  contained,  the 
plants  in  which  it  is  found  are  sometimes  used  to  give  a  polish  to 
the  surfaces  of  substances,  where  smoothness  is  required.^^ 

Mafffiesia  and  alumina  have  hitherto  been  found  only  in  very 
small  quantities,  and  in  few  plants;  the  former,  chiefly  in  salsola,  and 
in  some  marine  fuci  (sea  weeds). 

Metallic  oxides  are  sometimes  present  in  the  ashes  of  vegetables. 
The  oxide  of  iron  is  the  most  common  and  abundant;  and  it  has 
been  found  in  the  ashes  of  the  oak,  and  of  other  hard- wooded  plants, 
to  the  extent,  it  is  said,  nearly  of  one-twelfth  of  their  weight.  ^'  It 
bag  been  observed  by  De  Saussure,  that  the  proportion  of  oxides  of 
iron  and  manganese  augments  in  the  ashes  of  plants  as  vegetation 
advances:  the  leaves  of  trees  furnish  more  of  these  principles  in 
antumn  than  in  the  spring.^ 

The  only  alkaline  substances  discoverable  in  the  ashes  of  vege- 
tables, appear  to  be  potass  and  soda;  but  the  recent  experiments 
of  the  French  chemists  have  detected,  in  several  parts  of  vegetables, 
certain  substances  which  exhibit  alkalescent  qualities.     In  one  of 
these  obtained  from  opium,  the  essential  soporific  qualities  of  that 
singular  exusion  from  the  poppy,  have  been  found  to  reside;  and  to 
this  substance,  chemists  have  bestowed  the  characteristic  name  of 
morphia.     The  Peruvian  bark  also  furnishes  two  alkalescent  sub- 
Btances:  one  is  termed  cinchonia,  and  the  other  quina:  the  latter, 
when  in  combination  with  the  sulphuric  acid,  forms  the  celebrated 
fnlphate  of  quina. 

The  term  alkaloid  is  now  applied  to  that  principle  which  recent 
experiments  have  discovered  to  exist  in  most  active  medicinal  plants. 
It  exerts  an  alkalescent  power ;  and  thus,  the  bitter  principle  of  the 
hop  {hipuKns)  tends  to  preserve  beer,  by  preventing  the  process  of 
Metifieation^ 

Chemical  analysis  has  discovered  several  other  «u\)aUTy(^^  va 


4 


PRELIMINARY    OBSERVATIONS. 


which  the  peculiar  medicinal  properties  of  different  vegetable  pro- 
ductions appear  exclusively  to  reside:  thus,  the  emetic  property  of 
ipecacuanha  root,  depends  upon  a  principle  styled  emetine^  which 
appears  to  exist  in  the  proportion  of  about  one-sixtieth  part  of  the 
whole. 

If  it  be  asked  by  what  means  the  knowledge  of  the  ultimate 
constituents  or  elements  of  the  vegetable  organs,  and  their  various 
productions,  has  been  .attained,  it  may  be  answered,  that  the  pro- 
cesses are  both  dif&cult  and  complicated;  and  of  this,  any  one  may 
be  convinced,  by  a  simple  inspection  of  the  plates  annexed  to 
Lavoisier'^s  Elements  of  Chemistry.  Fermentation,  distillation, 
maceration,  infusion  in  water  and  in  alcohol,  the  actions  of  acids 
and  alkalies, — all  have  been  resorted  to.  In  one  of  these  processes, 
that  of  fermentatioHy  the  particles  of  vegetable  matter  are  induced 
by  electj'ic  agency  to  enter  into  new  combinations,  and  to  form  fresh 
compounds ;  some  of  these  are  gases^  or  elastic  fluids^  which  being 
collected  in  appropriate  receivers,  and  examined  by  chemical  tests, 
are  found  to  possess  properties  in  common  with  other  gases,  whose 
component  parts  had  been  previously  ascertained.  Carbonic  acid 
is  one  of  these  products  of  vegetable  fermentation;  and  carbonic 
acid  has  been  proved  to  be  composed  of  about  twenty-seven  and 
a-half  parts  of  carbon  (pure  charcoal),  and  seventy-two  and  a-half 
parts  of  oxygen ;  hence,  carbon  and  oxygen  are  ascertained,  by  expe- 
riment, to  exist  in  vegetables. 

Distillation^  particularly  that  process  which  is  termed  destructive 
distillation  by  fire,  is  a  powerful  agent,  by  means  of  which  some  of 
the  component  parts  of  vegetable  matter  have  been  discovered.  If 
wood  be  enclosed,  in  iron  cylinders,  which  are  connected  by  tubes, 
with  vessels  calculated  to  receive  and  separat  all  its  liquid  and 
gaseous  products,  and  then  submitted  to  the  action  of  fire,  it  will 
yield  an  acid  liquor,  which  was  formerly  known  by  the  name  of 
pyro-liyneous  acidy  but  has  since  been  found  to  be  vinegar,  or  acetic 
acid,  in  an  impure  state;  this,  when  purified,  is  the  colourless,  or 
"  radical  vinegar,'"*  that  is  in  general  use  for  culinary  purposes. 
This  acid  product,  and  common  vinegar  also,  are  proved  to  be 
reducible  into  the  ultimate  elements-— oxygen,  hydrogen,  and  carbon. 
The  cylinders  are  found  to  contain  charcoal,  which  exhibits  the 
exact  form,  even  of  the  layers  and  fibres  of  the  wood  which  was 
made  use  of. 

Charcoal^  when  properly  prepared,  is  carbon  united  to  a  small 

portion  of  oxygen  and  earthy  matters:  it  is,  therefore,  an  oxide  of 

carbon,  its  base  being  pure  carbon;  of  which  base  the  diamond 

affords  the  only  known  example.     The  conclusion  from  all  thilt  has 
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been  advanced  is,  that  trees  and  plants  contain  a  large  portion  of 
carbon,  and  that  it  forms  one  of  their  chief  constituent  elements. 

From  vrhat  has  been  said,  some  idea  may  be  formed  of  the  pro- 
cesses by  which  the  elements  of  vegetables  have  been  ascertained; 
and  if  these  processes  are  ably  and  carefully  conducted,  the  results 
are  certain  and  invariable.  Should  the  objection  be  started,  that 
destructive  distillation  by  fire  must,  to  all  intents  and  purposes, 
produce  a  total  change  of  the  substances  acted  upon,  and  that  the 
destmction  of  a  body,  can  never  with  propriety  be  considered  as  a 
fair  examination  of  the  elements  of  which  that  body  is  composed; 
it  may  be  admitted  that  it  would  be  difficult  to  reply  to  so  plausible 
an  objection,  were  it  not  certain  that  nature  herself  effects  the 
decomposition  of  her  vegetable  and  animal  pro<luctions,  by  a  process 
(more  tardy  it  is  true,  but)  closely  resembling  in  its  results,  the 
hasty  and  violent  operations  of  the  analytic  chemist;  for  if  a  col- 
lection of  vegetable  or  animal  matter  is  exposed  to  the  action  of  air 
and  moisture  under  a  certain  degree  of  atmospheric  heat,  a  chemical 
process  commences,  which  gradually,  but  totally,  decomposes  the 
mass,  separates  its  natural  elements,  and  forms  new  gaseous,  liquid, 
and  solid  compounds,  of  which  the  two  former  resemble  those 
produced  by  direct  chemical  analysis,  and  clearly  indicate  the  pre- 
sence of  oxygen,  hydrogen,  carbon,  and  nitrogen,  while  the  solid 
remains  consist  chiefly  of  earthy  and  saline  substances,  abounding  with 
charcoal.  Chemical  action^  then^  decomposes  the  parts  of  tegetahle  or- 
panized  beings^  develops  and  forms  gaseous  and  solid  compounds^  which 
are  in  every  respect  qualified  to  become  the  food  of  the  vegetating 
plant;  and  vegetable  vitality  in  its  turn,  seizes  upon  the  products 
of  chemical  fermentation  and  decomposition,  and  appropriates  them 
to  the  formation  and  nourishment  of  all  those  component  parts  and 
organs  which  constitute  the  vegetable  organized  being. 

I  have  so  far  conformed  to  the  ordinary  language  and  views  of 
chemical  philosophers;  but  as  it  is  the  primary  object  of  this  work 
to  elicit  truth,  it  will  be  right  to  observe  that,  although  the  products 
of  analysis  be  invariable,  the  living  plant  cannot  be  said  to  contain 
the  substances  alluded  to.  Vegetable  organized  bodies  endowed  with 
life,  (whatever  may  be  that  wondrous  essence  called  the  vital  prin- 
ciple^ are  not  mere  masses  of  oxygen,  hydrogen,  and  carbon;  and 
their  fluids  are  not  solutions  of  potass,  lime,  and  salts  of  iron :  they  are 
what  they  appear,— organized  structures  of  wonderful  conformation, 
with  the  power  of  absorbing,  laborating,  and  assimilating  certain 
:Jiutritive  substances  which  they  derive  from  the  fluids  of  the  soil 

jmdair. 

Chemistry  exerts  a  le^timate  power  over  dead  or  inert  matter, 
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and  from  that,  ft  can  abstract  those  substances  which  are  termed 
elementary;  but  over  the  vital  principle  it  exerts  no  control,  and  of 
its  nature  it  takes  no  cognizance.  Whenever,  therefore,  the  terms 
chemical,  electro-chemical,  or  the  like,  occur  in  this  volume,  as 
applied  to  the  organs  or  functions  of  living  plants,  they  are  to  be 
viewed  as  subordinate  to  the  energy  of  the  vital  principle.  Lan- 
guage fails  in  points  of  such  deep  import,  and  modesty  compels 
us  to  avow  our  ignorance. 

"  In  studying  the  functions  of  vegetable  being,"  says  the  late  Sir 
James  Edward  Smith,  in  his  Introduction^  "  we  must  constantly 
remember  that  it  is  not  merely  a  collection  of  tubes  or  vessels 
holding  different  fluids,  but  that  it  is  endowed  with  life,  and  conse- 
quently able  not  only  to  imbibe  particular  fluids,  but  to  alter  their 
nature  according  to  certain  laws;  that  is,  to  form  peculiar  secre- 
tions: this  is  the  ea^clusive  property  of  a  living  being.  Animals 
secrete  milk  and  fat  from  food  whi^h  has  no  resemblance  to  those 
substances;  so,  vegetables  secrete  gum,  sugar,  and  various  resinous 
substances  from  the  uniform  juices  of  the  earth,  or  perhaps  from 
mere  water  and  air.  The  most  different  and  discordant  fluids,  sepa^ 
rated  only  by  the  finest  film  or  membrane,  are  kept  perfectly 
distinct  while  life  remains;  but  no  sooner  does  the  vital  principle 
depart,  than  secretion,  as  well  as  the  due  separation  of  what  luur 
been  secreted,  are  both  at  an  end,  and  the  principle  of  dissolution 
reigns  absolute.'* 


SECTION  I. 
SCIENCE  OF  GARDENING. 


Part  I. 
NATURE  AND  OFFICES  OF  EARTHS  AND  SOILS. 

1.  Earthg  and  Soils  being  the  laboratory  wherein  the  food  or 
nutriment  of  the  plant  \a  prepared,  and  the  media  through  which  it 
IS  conveyed  to  the  roots;  it  becomes  a  matter  of  primary  importance 
to  the  gardener  and  agriculturist,  to  obtain  correct  ideas  of  their 
component  parts,  and  of  the  oflSces  which  they  perform  in  the  work 
of  vegetation.     It  will  also  be  very  useful  to  acquire  a  method  of 
general  classification^  so  as  to  arrive  at  some  degree  of  precision  and 
sxstematic  arrangement :  on  this  subject,  says  the  Encyclopa^ia  of 
Gardening^  at  No.  1031.     1.  "  A  correct  classification  of  soils  may 
be  founded  on  the  presence  or  absence  of  organic  or  inorganic  matter 
in  their  basis.     This  will  form  two  grand  classes,  viz.  primitive  soils^ 
or  those  composed  entirely  of  inorganic  matter ;  and  secondary  soilSj 
or  those  composed  of  organic  and  inorganic  matters  in  mixture. 
These  classes  may  bo  subdivided  into  orders^  founded  on  the  presence 
or  absence  of  saline,  metallic,  and  carbonic  matter.      The  orders 
may  be  subdivided  into  genera^  founded  on  the  prevailing  earths, 
salts,  metals,  or  carbon ;  the  genera  into  species^  founded  on  their 
different  mixtures ;  the  species  into  varieties^  founded  on  colour  and 
texture;  and  subvarieties^  founded  on  moisture,  dryness,  richness, 
lightness,  &c.^    In  naming  the  genera^  the  first  thing  is  to  discover 
the  prevailing  earth  or  earths; — "  thus  Sir  Humphry  Davy  has 
observed,  the  term  sandy  soil  should  never  be  applied  to  any  soil 
that  does  not  contain  at  least  seven-eighths  of  sand:   sandy  soils 
that  effervesce  with  acids  should  be  distinguished  by  the  name  of 
calcareous  (chalky)  sandy  soils,  to  distinguish  them  from  those  that 
are  siliceous,*"  (of  the  nature  of  flint.)    "  The  term  clayey  soil  should 
not  be  applied  to  any  land  which  contains  less  than  one-sixth  of  im- 
palpable earthy  matter,  not  considerably  effervescing  with  acids :  the 
word  loam  should  be  limited  to  soils  containing  at  least  one-third  of 
impalpable  earthy  matter,  not  considerably  effervescing  with  acids.*^ 
^'In  general,  the  soils,  the  materials  of  which  are  the  most  various,  are 
those  called  alluvial^  or  which  have  been  formed  from  the  deposi- 
tions of  rivers;  and  these  deposits  may  be  designated  as  siliceous, 
calcareous,  or  argillaceous  (clayey) ;  and  in  some  cases,  the  term 
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saline  maybe  added  as  a  specific  distinction,  applicable,  for  example, 
at  the  mouths  of  rivers,  where  their  alluvial  remains  are  overflowed 
by  the  sea.'"  The  word  loam  is  in  the  mouth  of  every  one,  yet  no 
terra  is  more  vague,  and  less  understood ;  generally  speaking,  loams 
may  be  said  to  consist  of  fine  siliceous  sand  to  the  extent  of,  at  least, 
one-half;  of  aluminous  earth — combined  with,  and  coloured  by  oxide 
of  iron — one-third,  more  or  less;  and  of  a  small  portion  of  chalk. 
These  constituents  will  be  particularly  described  hereafter. 

2.  The  Qualities  and  Value  of  Soils  are  discoverable  botanically, 
and  by  chemical  analysis.  First,  botanically^  that  is,  by  the  plants 
which  grow  on  them  naturally.  "  The  saintfoin  {hedysarum  ono- 
hrychis)  is  almost  always  an  indication  of  a  calcareous  soil ;  the 
common  coltVfoot,  {tussilacfo-farfara^)  of  blue  clay;  purple  sand- 
wort, (arenaria  ruhi^a^)  of  poor  sand ;  the  common  wood-sorrel, 
{pxalis  aceto^lla^)  of  the  presence  of  iron.'^  Secondly,  by  chemical 
analysis.  The  quantity  of  soil  best  adapted  to  a  perfect  analysis  is 
stated  to  be  four  hundred  grains:  it  should  bo  collected  in  dry 
weathpr,  and  exposed  to  the  air  till  it  become  dry  to  the  touch. 
The  process  of  analysis  is  complicated,  and  one  of  extreme  nicety. 
Some  cultivators  may  be  qualified  to  perform  the  necessary  opera- 
tions, but  in  general  a  degree  of  accuracy  is  required  which  can  only 
be  obtained  by  constant  practice,  founded  upon  scientific  principles. 
"  The  following  is  the  analysis  of  a  fertile  soil  in  the  neighbourhood 
of  Bristol;  in  400  grains,  there  were  of  water,  52;  siliceous  sand, 
240 ;  vegetable  fibre,  5 ;  vegetable  extract,  3 ;  alumine,  48 ;  mag- 
nesia, 2 ;  oxide  of  iron,  1 4 ;  calcareous  earth,  30 ;  loss,  6.'*''  On  the 
utility  of  analysis  Dr.  Ure  {Diet,  of  Chem,)  observes,  that  "no 
system  can  be  devised  for  the  improvement  of  lands  independently 
of  experiment ;  but  there  are  few  cases  in  which  the  labour  of 
analytic  trials  will  not  be  amply  repaid  by  the  certainty  with  which 
they  denote  the  best  methods  of  melioration ;  and  this  will  parti- 
cularly happen  when  the  defect  of  composition  is  found  in  the  pro- 
portions of  the  primitive  earths.  In  supplying  organic  matter,  a 
temporary  food  only  is  provided  for  plants,  which  is  in  all  cases 
exhausted  by  means  of  a  certain  number  of  crops ;  but  when  a  soil 
is  rendered  of  the  best  possible  constitution  and  texture  with  regard 
to  its  earthy  parts,  its  fertility  may  be  considered  as  permanently 
established.  It  becomes  capable  of  attracting  a  very  large  portion 
of  vegetable  nourishment  from  the  atmosphere,  and  of  prodociiig 
its  crops  with  comparatively  little  labour  and  expense.*' 

3.  Of  the    Uses  of  Earths.       Pure  earths^   "  exclusive^  of 
organized  matter  and  water,  are  considered  by  most  physiologists  to 

Jbe  of  no  other  use  to  plants  than  that  of  supporting  them,  or  Armish- 
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ing  a  medium  by  which  they  may  fix  themselves**^  in  a  situation 
favourable  to  their  future  growth.  "  But  earths  and  organic  matter, 
that  is,  soiU^  afford  at  once,  support  and  food.'*''  Thus  the  pure 
iarths  may  be  considered  as  mechanical  agents  in  the  soil.  They 
consist,  chiefly,  of  metallic  bases  united  to  oxygen,  not  readily 
decomposable;  and  consequently  they  cannot  be  reasonably  supposed 
to  be  convertible  into  the  elements  of  organized  matter,  which,  as 
has  been  stated,  are  chiefly  found  to  be  oxygen,  hydrogen,  carbon, 
and  azot.  Plants,  it  is  true,  consume  a  small  portion  of  the  earths 
they  grow  in,  as  is  discoverable  by  burning,  for  their  ashes  are  found 
to  contain  earths ;  but  the  quantity  has  been  ascertained  never  to 
equal  more  than  a  fiftieth  part  of  the  weight  of  the  plant  consumed. 
"  The  earthy  parts  of  the  soil  are  chiefly  useful  in  detaining  water, 
so  as  to  supply  the  proper  proportions  to  the  roots  of  the  vegetables, 
and  they  are  likewise  efficacious  in  producing  the  proper  distribution 
of  the  animal  or  vegetable  matter.""  The  earths,  when  duly  mixed 
with  such  matter,  prevent  it  from  decomposing  too  rapidly,  and 
regulate  the  supply  of  its  soluble  parts  in  proper  proportions  to  the 
roots  of  the  plants.  The  earths  are  also  "  necessary  to  the  existence 
of  plants,  both  as  affording  them  nourishment,  and  enabling  them  to 
fix  themselves  in  such  a  manner  as  to  obey  those  laws  by  which  their 
radicals  are  kept  below  the  surface,  and  their  leaves  exposed  to  a 
free  atmosphere.*" 

4.  The  due  tenacity  and  coherence  of  the  soil  arise  from  the  finely- 
divided  matters  of  its  constituent  parts,  "and  they  possess  the  power 
of  giving  those  qualities  in  the  highest  degree,  when  they  contain 
much  alumina,'*''  (pure  clay.)  "A  small  quantity  of  finely-divided 
matter  is  sufflcient  to  fit  a  soil  for  the  production  of  turnips  and 
barley;  and  a  tolerable  crop  of  turnips  has  been  produced  on  a  soil 
containing  eleven  parts  out  of  twelve  sand;  a  much  greater  propor- 
tion of  sand,  however,  always  produces  absolute  sterility.*"  Tenacity 
is  obtained  by  certain  proportions  of  finely-divided  vegetable  and 
animal  decomposable  matters  in  union  with  alumina. 

5.  Friability y  or  looseness  of  texture^  is  chiefly  occasioned  by  the 
admixture  of  sand,  and  in  a  certain  degree,  this  quality  is  of 
importance,  "  in  order  that  the  operations  of  culture  may  be  readily 
'oonducted,  that  moisture  may  have  free  access  to  the  fibres  of  the 
roots,  that  heat  may  be  readily  conveyed  to  them,  and  evaporation 
may  proceed  without  obstruction.''^  "  As  alumina  possesses  all  the 
properties  of  adhesiveness  in  an  eminent  degree,  and  silex,  those  of 
friability,  it  is  obvious  that  a  mixture  of  those  two  earths  in 
iBitable  pfopoiiions,  would '  furnish  everything  wanted  to  form  the 
'biOBi  perfeoiAOil  M  to  water  and  the  operations  of  cultivation.     la  n 
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■oil  SO  compounded,  water  will  be  presented  to  the  roots  by  capillary 
attraction ;  it  will  be  suspended  in  it,  as  in  a  sponge,  in  a  state  of 
minute  division,  so  that  every  part  may  be  said  to  be  moist,  but  not 
wet/' 

6.  "  The  power  o/soih  to  absorb  tcaterfrom  the  air  is  much  con- 
nected with  fertility.  When  this  power  is  great,  the  plant  is  sup- 
plied with  moisture  in  dry  seasons;  and  the  effect  of  evaporation  in 
the  day  is  counteracted  by  the  absorption  of  vapour  from  the  atmo- 
sphere by  the  interior  parts  of  the  soil  during  the  day,  and  by  both 
the  exterior  and  interior  during  the  night/'  *'  The  soils  that  are 
most  efficient  in  supplying  the  plant  with  water  by  absorption  from 
the  atmosphere,  are  those  in  which  there  is  a  due  admixture  of  sand, 
finely-divided  clay,  and  carbonate  of  lime,''  (or  chalk,  which  mix- 
ture constitutes  a  loam,)  '^  with  some  animal  and  vegetable  matter : 
and  which  are  so  light  as  to  be  freely  penetrated  by  the  atmosphere." 

The  productiveness  of  soils  is  influenced  by  the  nature  of  the 
sub-soil  on  which  they  rest.  When  they  are  immediately  situated 
upon  a  bed  of  rock,  they  are  rendered  dry  by  evaporation  much 
sooner  than  when  the  sub-soil  is  of  clay  or  marl.  "  A  clayey  sub- 
soil will  sometimes  be  of  material  advantage  to  a  sandy  soil,  and 
will  retain  moisture  so  as  to  be  capable  of  supplying  that  lost  by  the 
earth  above."  "  A  sandy  or  gravelly  sub-soil  often  corrects  the 
imperfection  of  a  too  great  degree  of  absorbent  power  in  the  true 
soil.  In  calcareous  countries,  where  the  surface  is  a  species  of  marl, 
the  soil  is  often  found  only  a  few  inches  above  the  limestone,  and 
its  fertility  is  nevertheless  unimpaired ;  though,  on  a  less  absorbent 
soil,  this  situation  would  occasion  barrenness;  and  the  sandstone 
and  limestone  hills  in  Derbyshire  and  North  Wales  may  be  easily 
distinguished  at  a  distance,  in  summer,  by  the  different  tints  of 
vegetation.  The  grass  on  the  sandstone  hills  usually  appears  brown 
and  burnt  up;  that  on  the  limestone  hills,  flourishing  and  green." 

In  the  Isle  of  Thanet,  and  other  districts,  where  the  sub-soil  is 
chalk  to  a  considerable  depth,  the  verdure  of  the  grass,  and  of  young 
trees  and  shrubs,  is  often  retained  during  parching  seasons,  when  in 
many  other  situations,  the  grass  is  entirely  scorched,  and  the  trees 
lose  their  leaves,  owing  to  the  continuance  of  dry  weather :  this  was 
particularly  observable  in  the  hot  smnmer  of  1818.  Chalk  absorbs 
moisture  readily,  and  retains  it  tenaciously;  hence,  in  hot,  dry 
gammers,  it  gradually  affords  moisture  to  the  roots  of  plants  at  a 
time  when  more  open  and  porous  soils  are  comparatively  deprived 
of  moisture. 

7.  Chemi4xd  agency  of  satis.  Besides  the  mechanical  uses  of  soil, 
Aero  ia,  aocor^ng  to  Sir  Humphry  Davy,  "another  agency  between 
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Boila  and  organizable  matters  which  may  be  regarded  as  chemical. 
The  earths,  and  evea  the  earthy  carbonates,  have  a  certain  degree 
of  chemical  attraction  for  many  of  the  principles  of  vegetable  and 
animal  substances.  The  extract  from  decomposing  vegetable  matter^ 
when  boiled  with  pipeclay  or  chalk,  forms  a  combination  by  which 
the  vegetable  matter  is  rendered  more  difficult  of  decomposition  and 
of  solution.  Pure  silica  and  siliceous  sands  have  little  action  of  this 
kind ;  and  the  soils  which  contain  the  most  alumina  and  carbonate 
of  lime,  are  those  which  act  with  the  greatest  chemical  energy  in 
preserving  manure.  Such  soils  merit  the  appellation  which  is  com- 
monly given  to  them,  of  rich  soils ;  for  the  vegetable  nourishment 
is  long  preserved  in  them,  unless  taken  up  by  the  organs  of  plants. 
Siliceous  sands,  on  the  contrary,  deserve  the  term  hungry,  which  is 
commonly  applied  to  them;  for  the  vegetable  and  animal  matters 
they  contain,  not  being  attracted  by  the  earthy  constituent  parts  of 
the  soil,  are  more  liable  to  be  decomposed  by  the  action  of  the 
atmosphere,  or  carried  oif  from  them  by  water.  In  most  of  the 
black  and  brown  rich  vegetable  moulds,  the  earths  seem  to  be  in 
combination  with  a  peculiar  extractive  matter,  afforded  during  the 
decomposition  of  vegetables :  this  is  slowly  taken  up  and  attracted 
from  the  earths  by  water,  and  appears  to  constitute  a  prime  cause  of 
the  fertility  of  the  soil."^  This  extractive  matter  is  identical  with 
the  black  reduced  substance  of  old  dunghills,  now  called  humus, 

8.  Soils  may  be  improved  by  pulverization^  or  the  minute  division 
of  the  particles  by  mechanical  labour,  and  under  this  term  are 
included  the  operations  of  ploughing,  harrowing,  digging,  trenching, 
hoeing,  and  raking.  It  is  of  the  most  essential  service  to  land,  and 
induces  fertility  in  a  variety  of  ways.  It  opens  the  ground,  and  thus 
gives  scope  to  the  roots  of  vegetables ;  increases  its  sponge-like  pro- 
perty, and  thus  promotes  the  regular  diffiision  of  water.  It  tends  to 
increase  the  quantity  of  vegetable  food,  by  enabling  the  water  hold* 
ing  nutritive  matters  in  solution,  to  convey  it  more  equally  to  the 
roots  of  plants.  Pulverization,  by  opening  the  soil,  promotes  and 
assists  the  free  ingress  of  heated  air,  and  thus  regulates  and  improves 
the  temperature  of  the  soil;  it  also  introduces,  and,  as  it  were, 
buries  a  considerable  portion  of  atmospheric  air,  and  thus  furnishes 
another  source  of  electro-chemical  decompositions  and  combi- 
nations. 

"  Tke  depth  of  pulverization.  Sir  Humphry  Davy  observes,  must 
depend  upon  the  nature  of  the  soil  and  the  sub-soil.  In  rich  clayey 
ground  it  can  scarcely  be  too  deep ;  and  even  in  sand,  unless  the  sub* 
soil  eontaina  principles  noxious  to  vegetables,  deep  comminution 
should  be  practised.    When  the  roots  are  deep,  they  are  leas  liable  to 
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be  injured,  either  by  excess  of  rain  or  drought ;  the  radicles  are  shot 
forth  into  every  part  of  the  soil,  and  the  space  from  which  the 
nourishment  is  derived,  is  more  considerable  than  when  the  seed  is 
superficially  inserted  in  the  soil.""  The  force  of  this  remark  applies 
strictly  to  vegetable  crops;  for  as  to  fruit-trees,  a  stratum  of  hard 
brick-bats,  or  rocky  chips,  under  a  surface  soil  of  turfy  loam,  not 
exceeding  fourteen  inches,  would  be  far  more  congenial  to  their  roots 
than  a  deep  bed  of  prepared,  and  especially,  of  manured  earth. 

9.  A  free  admission  ofair^  and  exposure  to  the  influence  of  heat 
and  cold,  tend  to  improve  the  ground.  "If  the  soil  be  laid  up  in 
large  lumps  (or  ridges),  it  is  evident  it  will  acquire  more  heat,  by 
exposing  a  greater  surface  to  the  atmosphere;  and  it  will  retain  this 
heat  longer,  from  the  circumstance  of  the  lumps  (or  ridges)  reflecting 
back  the  heat  radiated  by  each  other.  A  clayey  soil,  in  this  way, 
It  is  said  {Farmer"* s  Magazine,  1815),  may  be  heated  to  120 
degrees.  By  the  aeration  of  lands  in  winter,  minute  mechanical 
division  is  obtained  by  the  freezing  of  the  water  in  the  soil;  for  as 
water  in  the  solid  state  occupies  more  space  than  when  fluid,  the 
particles  of  earthy  matters,  and  of  decomposing  stones,  are  thus  rent 
asunder,  and  crumble  down  into  fine  mould.'" 

10.  Soils  may  be  improved  by  adding  to,  or  subtracting  from  them, 
ingredients  in  which  they  are  deficient,  or  superabound.  If  a  soil,  of 
good  appearance  and  texture,  contain  sulphate  of  iron,  it  may  be 
ameliorated  by  quick  lime;  if  there  bo  excess  of  calcareous  matter, 
it  may  be  improved  by  the  application  of  sand  or  clay.  Soils  too 
abundant  in  sand  are  benefitted  by  the  use  of  clay,  marl,  or  vegetable 
matter. 

By  burning  soils,  considerable  chemical  changes  can  be  brought 
about.  "  The  bases  of  all  common  soils  are  mixtures  of  the  primitive 
earths  and  oxide  of  iron ;  and  these  earths  have  a  certain  degree  of 
attraction  for  each  other.""  "  When  clay  or  tenacious  soils  are  burnt, 
they  are  brought  nearer  to  a  state  analogous  to  that  of  sand.  In  the 
manufacture  of  bricks,  the  general  principle  is  well  illustrated:  if  a 
piece  of  dried  brick-earth  be  applied  to  the  tongue,  it  will  adhere  to 
it  very  strongly,  in  consequence  of  its  power  to  absorb  water;  but 
after  it  has  been  burnt,  there  will  be  scarcely  any  sensible  adhesion .^"^ 

**  The  soils  improved  by  burning  are  all  such  as  contain  too  much 
dead  vegetable  fibre;  also  all  such  as  contain  their  earthy  constitu- 
ents in  an  impalpable  state  of  division,  that  is,  stiff  clays  and  marls; 
but  coarse  sands,  or  rich  soils,  containing  a  just  mixture  of  the 
earths;  and  in  all  eases  in  which  the  texture  is  sufficiently  loose,  or 
the  organizable  matter  sufficiently  soluble,  the  progress  of  buming 
€mnnot  be  useful.^ 
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iVNALYSIS  OF  SOILS. 

In  this  place,  before  we  enter  upon  the  consideration  of  manures 
and  composts,  it  vrill  be  proper  to  introduce  the  reader  to  an  acquaint- 
ance with  tlie  general  constituents  of  native  earths;  referring  him, 
as  standards  of  comparison,  to  Henrt'^s  Epitome  of  Experimental 
Ckemiitry^  and  to  Davy'*s  Agricultural  Lectures  on  the  subject  of 
Amlysis  of  Soils.  The  directions  given  by  these  chemists  are  very 
instructive,  but  the  tyro  will  require  them  to  be  rendered  rather 
more  explicit.  I  have  attempted  to  do  so.  The  processes  now  to 
be  described  are  founded  upon  the  experience  of  years,  simplified 
improved  by  much  practice. 

Chemical  research  cannot  fail  to  instruct  and  rationally  entertain. 
As  respects  the  soil^  it  is  the  only  sure  guide  which  may,  and  ought 
to  be,  appealed  to  by  the  gardener  and  farmer  in  every  case  of  doubt 
and  perplexity;  for  earths  and  soils  can  never  be  understood,  or 
scientifically  meliorated,  till  their  components  be  discovered  and 
calculated  by  means  which  cannot  mislead.  The  various  processes 
will  be  distinguished  by  italic  letters. 

The  apparatus  described  by  the  chemists  above  named,  consists 
of  a  balance  capable  to  contain  four  ounces  of  the  soil,  and  so  finely 
suspended,  as  to  turn  when  weighted  with  a  single  grain ;  and  a  series 
of  weights,  from  one  grain  to  a  pound  troy.  A  nest  of  brass  weights, 
comprising  all  the  divisions  of  a  pound,  from  two  drachms  to  eight 
ounces,  is  extremely  convenient ;  but,  in  addition  to  this,  there  ought 
to  be  duplicates  of  all  the  smaller  weights,  from  half  a  grain  to  two 
drachms  of  the  apothecary^s  table,  and  a  pair  of  fine  money-scales; 
for  it  frequently  happens  that  one  or  more  of  the  products  does  not 
exceed  a  grain  or  two,  and  can  scarcely  be  weighed  in  the  larger 
balance. 

A  wire  sierej  suiHciently  coarse  to  admit  a  peppercorn  to  pass 
throu^  it,  18  mentioned;  but  as  the  object  is  to  separate  the  stones 
and  large  fibres  from  a  soil,  it  would  appear  better  that  the  aper- 
tures of  the  sieve  be  so  fine  as  to  retain  a  grain  of  mustard  seed. 

An  argand  lamp  and  stand,  some  glass  bottles,  Hessian  crucibles, 
pOToelain  and  queenVware  evaporating  basins,  a  Wedgewood  pestle 
and  mortar,  some  filters  made  of  white  blotting-paper,  folded  so  as 
to  contain  from  a  quarter  of  a  pint  to  a  pint  of  liquid,  and  greased 
at  the  edges,  two  small  glass  funnels,  a  bone-knife,  and  an  apparatus 
for  eolleoting  and  measuring  aeriform  fluids  (gases),  complete  the 
eatafogtad  of  vessels  an<l  utensils. 

I  have  been  somewhat  minute  in   this  quotation,  in  order  to 
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prevent  misconception;  but  the  student,  unless  it  be  his  object  to 
enter  into  any  minute  research,  will  not  indispensably  require  the 
gas  apparatus,  or  the  argand  lamp.  A  temporary  furnace  may  be 
constructed  with  two  garden-pots,  which  will  supply  the  place  of 
the  latter,  and,  with  some  slight  modification,  it  may  be  applied  to 
keep  frost  out  of  a  green-house  or  pit.  For  chemical  experiments, 
a  pot  six  inches  deep,  and  five  inches  wide  at  the  rim,  is  large 
enough.  A  small  iron  grate,  or  a  round  plate,  perforated  with  a 
number  of  holes  to  admit  air,  must  be  made  to  drop  into  the  pot, 
and  fit  it.  two  or  three  inches  above  the  bottom;  and  under  this, 
two  or  three  air-holes  must  be  made.  Another  pot,  of  a  size,  when 
inverted,  to  fit  the  lower  one,  by  dropping  half  an  inch  within  its 
rim,  is  to  have  its  bottom  beaten  entirely  out.  This  pot,  turned 
upon  the  other,  will  serve  as  a  stand  to  support  a  Florence  flask,  or 
an  evaporating  basin.  To  use  the  furnace,  a  little  good  charcoal  is 
placed  on  the  grate;  five  or  six  pieces  more,  ignited,  and  red  hot, 
are  put  upon  that,  and  over  those  a  little  more  cold  charcoal.  If 
the  small  pot  be  inverted  within  the  lower  one,  the  charcoal  will  be 
speedily  kindled.  Should  the  fire  be  fierce,  it  will  be  prudent  to 
employ  a  stand,  w  ith  moveable  rings,  by  means  of  which  the  vessel 
to  be  heated  may  be  raised  or  depressed ;  and  practice,  with  discre- 
tion, will  soon  teach  the  requisite  caution.  As  the  fire-pot  is  liable 
to  crack,  it  may  be  secured  by  one  or  two  iron  hoops,  or  by  being 
bound,  in  two  places,  by  strong  and  flexible  copper  wire. 

To  reduce  and  economize  the  heat  of  a  furnace  of  this  kind,  it 
w\\\  only  be  requisite  to  cover  the  upper  pot  with  a  slate  or  flat 
piece  of  iron,  to  a  greater  or  less  degree.  The  rush  of  air  through 
the  holes  under  the  grating  will  bring  the  charcoal  into  a  state  of 
rapid  combustion;  but  as  the  gas  produced  at  top  is  carbonic  acidy 
— an  elastic  fluid  wholly  inimical  to  fire, — the  combustion  will,  if 
its  egress  be  checked,  be  proportionably  abated,  or  entirely  suspended. 
If,  then,  two  pots  of  rather  larger  dimensions  be  employed,  and  the 
upper  one  be  almost  filled  with  charcoal,  a  fire,  diffusing  a  gentle 
warmth,  may  be  maintained  during  a  whole  night,  by  nearly  closing 
the  upper  orifice,  and  covering  the  junction  of  the  two  rims  with  a 
little  powdered  charcoal.  Half  a  gallon  of  good,  well-burnt  charcoal, 
has  been  found  to  keep  a  house  twenty  feet  long,  at  nearly  forty 
degrees  of  heat,  the  external  air  being  three  or  four  degrees  below 
the  freezing  point. 

The  chemical  tests^  or  re-agents,  which  will  be  required  are, 
muriatic  acid  (spirits  of  salts),  solution  of  prussiate  of  potash,  sul- 
phuric acid  (oil  of  vitriol),  soap-lye  (liquid  caustic  or  pure  soda), 
Bolutiona  of  pure  ammonia,  of  carbonate  of  ammonia,  and  of  carbo- 


/ANUAmT.]  OF   XABTHS   AND  60IIJ — ANALYSIS.  15 

nato  of  potash,  or  salt  of  tartar.  All,  or  any  of  these,  can  be  readily 
procared  of  any  respectable  druggist,  and  most  of  them  may  be  pre- 
pared, and  thus  become  a  source  of  great  pleasure  to  the  intellectual 
experimenter. 

PROCESSES  OF  ANALYSIS. 

(a)  Preparation  of  the  earth  to  he  e,ramined. — Let  one  ounce  troy, 
that  is,  480  grains  of  it,  be  rendered  so  dry,  by  exposure  in  a  saucer 
to  air  and  sun  in  summer,  or  before  a  fire  in  winter  and  damp 
weather,  that  it  may  be  easily  reduced  to  powder;  when  in  that 
state,  let  it  be  passed  through  the  sieve,  and  the  siftings  weighedi 
Their  weight  being  noted,  they  are  to  be  put  into  a  saucer  and  dried 
by  a  heat  not  less  than  that  of  boiling  water,  for  half  an  hour.  The 
power  of  absorption  and  of  retention  is  thus  ascertained;  and  on 
this  subject  Davy  observed, — "  The  loss  of  weight  in  this  process 
should  be  carefully  noted;  and  when  in  400  grains  of  soil  it  reaches 
fifty  grains,  the  soil  may  be  considered  as  in  the  greatest  degree 
absorbent,  and  retentive  of  water,  and  will  generally  be  found  to 
contain  a  large  proportion  of  aluminous  earth.  When  the  loss  is 
only  from  twenty  to  ten  grains,  the  land  may  be  considered  as  only 
slightly  absorbent  and  retentive,  and  the  siliceous  earth  as  most 
abundant.'*'* 

Whatever  be  the  loss  of  weight  by  drying  in  high  temperature, 
no  just  estimate  can  thence  be  formed  of  the  quality  of  a  soil.  I  have 
repeatedly  analyzed  a  loam  essentially  siliceous,  wherein  there  were 
very  few  stones,  and  little  coarse  sand:  it  was  highly  valuable  as  a 
staple  soil,  of  a  delicate  and  velvety  texture,  and  peculiarly  adapted 
to  the  finer  operations  of  the  garden,  and  in  the  forcing  departments; 
yet  it  retained  so  small  a  proportion  of  water  that  only  five  and 
a-half  per  cent,  could  be  expelled  at  a  high  degree  of  heat. 

(b)  The  coarse  stones  separated  by  the  sieve,  should  be  weighed, 
placed  in  a  wine  glass,  and  tested  by  dropping  upon  them  a  little 
muriatic  acid,  diluted  with  its  own  weight,  or  measure,  of  water.  If 
much  hissing  arise,  it  will  be  manifest  that  they  contain  carbonate 
of  lime.  If  no  action  is  perceptible,  they  consist  chiefly  of  flint, 
and  in  that  case  will  be  sufficiently  hard  to  scratch  glass.  The 
fibrous  matters,  if  considerable,  ought  to  be  weighed,  and  the  weight 
noted  down. 

((?)  Process  of  itashing  to  obtain  vegetable  extract. — Take  300 
grains  of  the  dried  pulverized  earth,  after  it  has  become  quite  cold, 
and  boil  it  for  ten  minutes  in  four  ounces  of  pure  rain  water.  The 
vessel  should  be  a  small  evaporating  basin,  with  a  lip.  Let  the 
liquor  cool,  and  then  decant  off  as  much  of  the  clear  ftuid  ;iiA  ^^\V\^« 
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Pour  more  water  on  the  earth,  stir  it,  and  leave  it  to  subside. 
Proceed  thus  till  no  brown  colour  be  produced,  and  mix  all  the 
M^ashings.  These  contain  the  soluble  substances  of  the  soil,  namely, 
the  vegetable  extract,  and  perhaps  some  neutral  salts.  The  liquors 
should  be  set  aside  for  some  time,  as  a  few  more  particles  of  floating 
earth  may  be  deposited;  and,  in  the  meantime,  the  analysis  will 
proceed  thus.  I  wish  to  avoid  filtrations  as  much  as  possible;  for, 
be  the  operator''s  care  what  it  may,  much  of  the  earth  will  adhere  to 
the  paper  an^  be  lost;  therefore,  in  the  present  process,  the  earth 
must  be  permitted  to  subside  till  the  floating  water  be  quite  clear. 
That  is  to  be  poured  off*;  and  if  it  be  tasteless  and  void  of  colour, 
there  can  be  no  occasion  for  further  washing,  but  the  earth  may  be 
dried  in  any  warm  situation  not  exposed  to  dust.  It  should  be 
rendered  quite  dry  by  heat  equally  strong  as  that  used  in  process  (a), 
and,  after  cooling,  be  weighed.  The  loss  of  weight  will  indicate  the 
quantity  of  soluble  matters  taken  up  by  the  water;  it  may  amount 
to  five  grains,  and  these  will  be  noticed  hereafter. 

{d)  Process  by  Muriatic  Acid.  This  acid  is  the  great  re-agent 
for  the  detection  and  separation  of  chalk  (carbonate  of  lime).  It  is 
customary  to  direct  the  separation  of  the  fine  matters  of  the  soil  by 
washing  them  away  from  the  coarser  sand  which  is  almost  always 
present;  but  as  it  is  proved  that  the  latter  frequently  contains  chalk, 
the  loss  of  time  required  for  a  double  process  is  prevented  by  the 
simple  course  which  I  pursue.  First,  try  the  gross  soil  by  applying 
to  a  grain  of  it,  a  drop  or  two  of  the  acid  let  fall  from  a  strip  of  glass; 
if  the  effervescence  be  strong^  the  quantity  of  carbonate  of  lime  must 
be  considerable,  and  in  that  case,  the  process  recommended  by  Sir 
Humphry  Davy  is  very  effectual,  and  at  the  same  time  will  prove 
equally  instructive.  He  observes  that  "  Carbonate  of  lime,  in  all  its 
stages,  contains  a  determinate  proportion  of  carbonic  acid,  about  45 
per  cent,  (that  is,  45  grains  in  100  grains) ;  so  that  when  the  quantity 
of  this  elastic  fluid  given  out  by  any  soil  during  the  solution  of  its 
calcareous  matter  in  an  acid,  is  known,  either  in  weight  or  measure, 
the  quantity  of  carbonate  of  lime  may  be  easily  discovered."  Put  the 
dry  soil  into  a  clean  two-ounce  phial,  having  a  widish  neck.  Take 
another  clean  phial,  and  put  into  it  half  an  ounce  of  rain-water,  and 
two  drachms  of  strong  muriatic  acid.  Place  these  two  phials  in  one 
scale,  and  balance  them  accurately  by  weights  in  the  other  scale,  so 
that  neither  preponderate.  Then  transfer  the  diluted  acid,  by  slow 
degrees,  into  the  phial  containing  the  earth  ;  agitate  the  phial  very 
gently  several  times,  till  the  effervescence  cease,  and  replace  the 
empty  one:  then  let  the  vessels  remain  undisturbed  for  an  hour. 
The  difference  between  the  weights  before  and  after  the  mixtaro, 
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will  determine  the  quantity  of  carbonate  of  lime ;  for  as  the  gas 
which  escapes  is  earbanieadd^  and  thcU  can  only  exist  in  the  carbonate 
of  lime,  the  loss  will  decide  the  proportion  of  that  constituent :  this 
loss  we  wiU  estimate  at  6f  grains,  and  then,  as  45  :  100  : :  6| 
to  15 ;  that  is,  according  to  calculation  of  Davy,  the  loss  of 
six  grains  and  three  quarters  of  gas  will  indicate  the  presence  of 
fifteen  grains  of  mild  calcareous  earth  in  the  soil,  and  this  quantity 
ought  to  be  actually  discovered  in  the  course  of  the  analysis.  The 
Ume^  be  it  remembered,  remains  dissolved  in  the  diluted  acid  in  the 
state  of  muriate  of  lime ;  for,  as  that  earth  has  a  greater  affinity  for 
muriatic  acid  than  for  the  aerial  carbonic  acid,  it  seizes  the  former, 
and  gives  up  the  latter. 

Muriatic  acid  is  very  cheap:  little  more  than  sixpence  per 
pound  for  an  article,  the  specific  gravity  of  which  is  from  1'150  to 
1*200.  It  may  not  be  worth  while  to  prepare  it,  otherwise  the 
process  is  sufficiently  simple,  and  it  is  described  in  Henry's 
£fiitome. 

But  muriatic  acid  dissolves  some  of  the  iron  which  is  always 
present  in  soils :  it  may  also  take  up  a  very  small  quantity  of  tlie 
alumina,  or  matter  of  clay:  the  iron  must  be  removed  from  the 
solution,  and  this  leads  us  to  process  e. 

(e)  Prussiate  of  potash.  This  ferro-cyanide  of  potassium,  or  ferro- 
cyanate  of  potash,  of  modem  chemistry,  is  one  of  the  most  deli- 
cate tests  imaginable  for  the  peroxide  of  iron,  in  solutions.  It  is 
what  is  termed  a  triple  salt :  it  is  of  a  yellow  colour,  and  may  be 
prepared  by  heating  animal  matter  and  potash  in  an  iron  vessel ; 
a  coaly  substance  is  produced,  which  is  partly  soluble  in  water,  and 
yields  the  crystallized  salt  after  evaporation.  Its  constituents  are 
azote,  carbon,  potassium,  iron,  and  water  of  crystallization;  the  iron 
being  in  the  proportion  to  the  potassium  as  28  is  to  80.  According 
to  Henry,  the  oxide  of  iron  'contained  in  the  salt  varies  from  24 
to  30  per  cent,  of  the  whole :  this  must  be  borne  in  mind,  when 
the  calculation,  which  we  shall  speedily  notice,  is  made. 

The  analyst  can  easily  prepare  this  test  by  dissolving  a  drachm 
or  two  of  salt  of  tartar  in  one  or  two  ounces  of  rain-water,  bringing 
the  liqnor  to  a  boiling  heat,  and  adding  powdered  Prussian  blue,  so 
long  as  its  colour  continues  to  be  changed  to  a  foxy  brown.  The 
liquor  will  be  of  a  deep  yellow  tint,  and  must  be  separated  from  the 
lediment  by  filtration  through  bibulous  paper.  It  must  then  be 
evaporated,  at  a  gentle  heat  in  a  basin,  over  a  lamp,  or  slow  charcoal 
fire,  till  the  surface  exhibit  what  is  called  a  pellicle,  that  is,  a  slight 
erjitalliiM  film,  which  shows  that  the  liquid  is  concentrated,  and 
iuMpMe  of  retainii^  a12  the  saline  matter  in  solution.    TVi\&  n^^ 
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be  seen  upon  cooling;  for  the  yellow  crystals  will  form,  and  may  be 
collected  in  twenty-four  hours,  by  pouring  oflT  the  supernatant  liquor. 
They  should  be  detached  by  a  strip  of  glass,  rinced  with  a  little  of 
the  clear  fluid,  drained  on  a  paper  filtre,  then  dried  gradually  and 
put  into  a  bottle.  The  foregoing  is  a  digression,  but  it  is  not  mis- 
placed; for  it  will  prepare  the  way  towards  a  knowledge  of  the 
rationale  of  the  process  soon  to  be  now  described. 

The  liquor  in  the  phial  consists  of  water,  holding  in  solution 
muriate  of  lime,  muriate  of  iron,  and  an  excess  of  acid  which 
should  render  it  quite  sour  to  the  taste.  If  it  be  not  so,  more 
strong  acid  must  be  dropped  in.  Prepare  a  filtre,  by  cutting  a 
piece  of  white  blotting-paper  six  or  seven  inches  square,  and  fold 
it  twice  from  corner  to  comer:  round  these  off,  and  grease  the 
edges.  Dry  the  filter  perfectly,  weigh  it  accurately;  then  place 
it  in  a  glass  funnel.  The  paper  should  be  substantial,  or  a  double 
filtre  should  be  employed,  one  within  the  other,  the  single  fold  of 
the  inner  one  being  placed  against  the  triple  fold  of  the  outer  one. 
Filtres  of  this  size  will  be  generally  large  enough  for  any  of  the 
products  of  an  analysis  on  the  scale  now  under  consideration. 

Pour  off  as  much  as  possible  of  the  clear  liquor  in  the  phial  into 
a  tumbler-glass ;  then  add  to  the  earth  an  ounce  or  more  of  rain- 
water ;  agitate  the  phial,  and  pour  the  contents  into  the  filtre.  The 
first  runnings  will  be  a  little  turbid;  they  therefore  should  be 
received  in  a  glass,  or  lipped  basin,  and  returned  to  the  funnel. 
Rince  the  phial,  bo  as  not  to  leave  a  particle  in  it;  pour  the  rincings 
on  the  earth,  and  continue  to  add  water,  till  no  acid  taste  be  dis- 
coverable ;  then  add  the  washings  to  the  original  liquor. 

The  earth  in  the  filtre  being  dried  upon  it,  first  by  absorption  on 
a  piece  of  clean  blotting  paper,  laid  over  a  smooth  lump  of  chalk, 
and  finally  by  a  gentle  heat,  is  to  be  weighed :  the  loss  of  weight 
after  drying,  and  subtracting  the  tare  of  the  filter,  will  denote  the 
quantity  of  matters  dissolved  by  the  action  of  the  muriatic  acid. 
Dissolve  about  forty  grains  of  the  prussiate  of  potash  in  rain,  or 
distilled,  water,  sufficient  to  take  it  up ;  and  ascertain  tlie  exact 
quantity  of  the  solution  by  a  graduated  measure-glass.  Suppose 
it  amounts  to  four  fluid  drachms,  then,  one  drachm  will  contain 
ten  grains  of  the  salt.  Pour  that  quantity  into  the  solution,  and  a 
copious  precipitate  of  blue  will  occur ;  stir  the  fluid  with  a  strip  oi 
glass ;  and  leave  tlie  contents  to  settle.  Try  it  with  a  drop  or  two 
more  of  the  test,  and  continue  the  additions  till  no  more  PrusBian 
blue  fall.  This  substance  is  ^prwriate  ofinm^  for  the  salt  becomes 
decomposed  by  double  chemical  affinity ;  the  iron  in  the  Bolatipn 
unites  with  the  cyanide  of  iron  of  the  test,  and  is  precipitated  IQ  th« 
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state  of  Prussian  blue,  while  the  muriatic  acid  which  was  united 
with  the  iron,  attracts  the  potassa  of  the  test  and  pro<Iuces  a  liquid 
mmate  of  potass.  The  solution  is  thus  deprived  of  its  iron,  while 
the  iron  contained  in  the  test  is  carried  down  in  conjunction 
with  it;  but  a  little  of  the  blue  becomes  dissolved. 

A  second  filtre  is  to  be  prepared,  greased,  and  weighed ;  and 
upon  it,  the  blue  with  its  liquor  must  be  cautiously  poured.  The 
same  care  in  returning  the  turbid  droppings  into  the  filtre,  and  in 
edulcorating  the  substance  upon  it,  must  again  be  obscn-ed.  Ail 
the  fluids  are  to  be  mixed  together.  The  blue  when  drained  is  to 
be  left  in  its  filtre,  and  dried ;  then  set  aside  for  another  process. 
The  treatment  of  the  fluid  just  alluded  to  will  be  described  after  the 
process  of 

(/)  Separating  the  earths.  These  being  deprived  of  their 
chalk,  magnesia,  if  any,  and  a  portion  of  their  iron;  and  being  dried 
and  weighed  as  directed,  are  to  be  forcibly  agitated  with  water, 
repeatedly  added.  After  each  portion,  the  coarser  matter,  which  is 
chiefly  sand,  must  be  permitted  to  subside.  This  it  will  do  in  a  few 
seconds,  leaving  the  finely  divided  substances  floating.  By  decanting 
the  turbid  water,  those  fine  substances  will,  in  the  course  of  five 
minutes,  be  washed  ofl^  from  the  sand.  They  are  to  be  collected, 
and  permitted  to  subside ;  when  the  clear  water  can  be  poured  oft^ 
and  the  substances  dried  without  the  loss  of  one  grain.  But  care 
will  be  required  in  the  manipulation;  and  if  the  reader  attend  to  the 
foregoing  minute  directions,  he  will  acquire  an  adroitness  which  will 
prove  extremely  useful  in  all  future  chemical  experiments. 

The  two  portions  of  the  soil  thus  separated,  must  be  made 
perfectly  dry,  and  their  weights  read  off.  It  is  not  essential  at  this 
stage  to  wash  oflT  the  fine  substances  with  any  view  to  chemical 
accuracy.  In  fact,  chemists  direct  the  separation  to  be  made  before 
the  application  of  muriatic  acid ;  for  which,  no  other  reason,  it 
appears  to  me,  can  bo  assigned,  than  to  economize  the  acid.  By 
the  operation  of  the  muriatic  acid,  the  entire  mass  has  been  deprived 
of  its  chalk,  atid  it  is  rational  to  treat  it  for  alumine  also ;  for  the 
co&rser  portion  of  sand  may  contain  its  share  of  that  earth :  I  there- 
fore leave  the  course  of  the  future  analysis  open  to  the  judgment  of 
the  reader. 

(p)  Process  to  separate  the  carbonate  of  lime.  Into  the  muriatic 
solution,  deprived  of  oxide  of  iron,  a  solution  of  carbonate  of  potassa 
(made  by  dissolving  salt  of  tartar  in  the  way  directed  for  the  pre- 
paratidti  of  the  prussiate  of  potash,  and  filtrated)  must  be  dropped 
till  effehrescence  cease ;  the  fluid  being  frequently  stirred.  A  change 
of  ippekWHW  will  be  remarked.    At  ^first,  the  bubbles  will  rise 
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freely :  by  degrees  the  clear  blueish  tinge  will  pass  away,  and  be 
succeeded  by  a  dingy  green,  the  bubbles  increasing  in  quantity,  and 
forming  a  heavy  froth.  A  neutral  condition  will  thus  be  indicated, 
and  then,  the  addition  of  a  few  more  drops  of  the  solution  will 
cause  the  separation  of  white  masses,  not  dissimilar  to  those  of  soap, 
curdled  by  hard  water.  When  a  slight  excess  of  alkali  is  present, 
it  will  be  discovered  by  a  peculiar  taste  and  smell  which]  cannot 
;be. mistaken;  but  the  young  chemist  should,  in  his  early  experi- 
ments, be  provided  with  test-papers  made  by  dipping  strips  of 
blotting-paper  into  solutions  of  turmeric  and  turnsole  (litmus).  Any 
slight  excess  of  alkali  will  convert  the  yellow  tint  of  the  turmeric 
into  a  dingy  red. 

The  reader  will  recollect  that  by  process  (a),  the  loss  of  weight 
was  made  a  criterion  of  the  quantity  o{  carbonate  of  lime  existing  in 
the  soil.  The  precipitate  now  produced,  being  collected  iu  a 
weighed  filtre,  washed  till  free  from  taste,  and  weighed,  ought  to 
prove  the  accuracy  of  the  calculation ;  for  its  weight  should  cor- 
respond very  nearly  with  that  of  the  estimate  so  obtained.  A  little 
magnesia  may  however  be  present;  and  therefore  to  render  this 
point  certain  or  otherwise,  the  fluid,  and  washings  of  the  chalk 
should  be  boiled  in  a  flask  for  twenty  minutes,  iu  order  to  expel 
some  of  the  loose  carbonic  acid  gas  they  may  contain,  and  which  would 
retain  magnesia.  If  any  quantity  of  that  earth  be  present,  it  will, 
according  to  Davy,  be  precipitated,  and  its  quantity  can  then 
readily  be  ascertained;  but  its  detection  will  be  secured  by  pre- 
cipitating the  chalk  with  perfect  carbonate  of  ammonia  in  solu- 
tion, in  lieu  of  carbonate  otpotassa.  It  will  throw  down  the  chalk, 
and  whatever  alumina  may,  by  possibility,  be  present.  The  clear 
liquor  which  passes  the  filtre  as  before,  being  boiled,  a  little  of  the 
solution  of  pure  ammonia  {liquor  ammoniw  /ortis  of  the  shops) 
should  be  added.  If  any  precipitation  occur,  it  may  be  considered 
magnesia, 

(/<)  To  ascertain  the  quantity  offiegetahle  and  animal  substanceSy 
heat  the  remaining  earth  in  a  crucible  to  redness:  the  charcoal 
furnace  will  answer  the  purpose  completely.  Stir  the  soil  repeatedly 
with  an  iron  rod,  and  continue  the  heat  till  no  blackness  remain. 
The  decomposable  substances  become  carbonized;  and  if  animal 
matter  be  i)resent,  the  fetid  odour  will  indicate  its  existence. 
The  loss  of  weight  after  the  total  removal  of  decomposable  matter 
will  show  the  quantity  of  it  which  tho  earth  contained.  During 
this  process  the  remaining  earth  will  assume  a  reddish  colour  in 
consequence  of  the  higher  oxygenation  of  the  remaininig  iron. 
(0  The proeeBB  for  the  separation  of  alx^nina^  or.tbie  $ne  matter 
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of  clay,  stands  next  in  order,  and  requires  much  accuracy.  Dry 
alumine  is  extremely  difficult  of  solution,  as  any  one  may  convince 
himself  by  attempting  to  act  upon  a  little  pipe  clay,  either  by  acids 
or  alkalies. 

The  alumina  in  a  soil  may,  however,  be  generally  removed  by 
one  or  both  of  the  following  processes;  the  first  is  described  in 
Davy^s  own  words.  "  The  earth  should  be  boiled  for  two  or  three 
hours  with  sulphuric  acid,  diluted  with  four  times  its  weight  of 
water  r  the  quantity  of  acid  should  be  regulated  by  the  quantity  of 
solid  residuum  to  be  acted  on,  allowing  for  every  hundred  grains, 
two  drachms,  or  one  hundred  and  twenty  grains  of  acid." 

I  have  tried  this  process  repeatedly,  and  always  found  some 
chalk  present:  it  was  perhaps  a  product  of  the  calcination,  produced, 
by  the  decomposition  of  pure  vegetable  substances.  To  act  with 
certainty,  therefore,  let  three  grains  o{  salt  of  tartar^  for  every  sixty 
grains  of  the  earth,  be  added  to  it,  then  one  fluid  drachm  of  rain- 
water, and  as  much  concentrated  sulphuric  acid :  these  proportions 
are  definite,  and  easy  of  calculation.  Expose  the  substances,  mixed 
in  tie  order  described,  to  a  gentle  fire,  in  a  flask  with  a  rather  wide 
and  short  neck,  and  bring  to  the  heat  of  21 2^,  and  let  them  simmer 
to  dryness.  Remove  the  flask  from  the  heat,  and  when  cool,  add  a 
shnilar  quantity  of  sulphuric  acid  equally  diluted :  repeat  the  slow 
boiling  till  the  earth  appears  dry,  and  then  remove  the  flask.  The 
alumine  will  thus  be  converted  into  a  sulphate  of  alumine  and 
potassa,  easily  soluble  in  rain  or  distilled  water,  one  ounce  of  which 
should  be  added;  after  which  the  substances  should  be  heated 
gradually  to  the  boiUng  point,  the  flask  being  occasionally  shaken 
to  raise  the  earth  from  the  bottom.  When  cooled,  pour  the  contents 
of  the  flask  on  a  weighed  filtre,  and  wash  off  the  acid,  mixing  the 
drainings.  Nothing  now  will  remain  but  fine  silicious  earth ;  aud 
this  must  be  dried  and  weighed.  The  fluid  will  contain  some  oxide 
of  iron,  and  all  the  alumine,  with  possibly,  a  little  carbonate  of  lime, 
for  gypsum  (sulphate  of  lime)  may  have  existed  in  the  soil. 

(*)  The  separation  of  the  irm.  Dr.  Henry  and  Sir  Humphry  Davy 
do  not  employ  the  Prussian  test  on  this  occasion;  it  is  observed  that 
the  almnine  and  iron  *'may  be  separated  by  carbonate  of  ammonia, 
added  to  excess :  it  throws  down  the  alumine,  and  leaves  the  oxide 
of  iron,  and  this  8uh8tan4^  may  be  separated  from  the  liquid  by 
hoilinff.^  Subsequently,  Sir  Humphry  Davy  directed  the  succinate 
of  ammonia  as  the  re-agent  for  the  separation  of  the  iron.  There  can 
be  no  qnestion  of  its  efficiency ;  but  who  can  procure,  w  prepare  it  ? 
Upon  the  viMit),'^^  ferro-cyanide  of  potassium  is  to  be  fureferred; 
it  ma/'M  <tepei!fded  an,  and  I  nlwayir  vm  it.    It  dioaU \i^  w^^\\^ 
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as  before,  the  quantity  of  solution  being  noted  down.  See  (e)j 
and  when  it  ceases  to  cause  precipitation,  the  substances  must  be 
placed  in  a  filtre,  to  detain  the  Prussian  blue ;  the  same  filtre  which 
was  used  for  the  separation  of  the  first  quantity  may  be  employed,  if 
it  be  sound ;  for,  if  the  weight  of  the  test  have  been  accurately  noted 
on  each  occasion,  the  proportion  used  will  be  ascertained.  The  blue 
must  be  completely  edulcorated,  as  before. 

It  frequently  happens  that  a  strong  blue  tinge  is  seen  in  the 
filtrated  fluid.  In  that  case  it  is  to  be  gently  boiled  for  a  few 
minutes,  when  some  particles  of  blue  will  separate,  and  the  liquid 
will  percolate  nearly  free  from  colour. 

The  Prussian  blue  on  the  filtre  should  be  weighed,  but  not 
noted  as  a  product,  because  it  did  not  exist,  in  that  condition,  in  the 
soil.  The  oxide  of  iron  which  it  contains  must  be  discovered,  and 
for  this  purpose  chemists  direct  the  calcination  of  the  blue  at  a  red 
heat,  to  destroy  the  prussic  acid,  and  leave  the  oxide;  but  a  far 
more  easy  and  economical  process  may  be  adopted. 

Place  the  filtre  in  a  glass  funnel,  and  pour  into  it  a  weak  solu- 
tion of  pure,  or  caustic  potash,  in  quantity  sufficient  to  come  in  con- 
tact with  every  part  of  the  blue  on  the  paper.  The  solution  should 
be  heated  to  ISC',  and  then  its  efiects  will  be  instantaneous ;  the 
blue  tinge  will  vanish,  and  be  succeeded  by  a  russet  brown.  A 
vessel  should  receive  the  filtrated  liquor,  which  is  a  weak  solution 
of  prussiate  of  potash,  with  excess  of  alkali.  The  first  runnings 
should  be  saved  for  a  repetition  of  the  process  on  future  occasions ; 
for  as  long  as  any  alkali  superabounds  in  it,  it  will  decompose 
Prussian  blue;  and  finally,  by  evaporation,  may  be  made  to  yield 
crystals  of  ferro-cyanide  of  potcimum.  Pour  water  into  the  filtre 
till  no  saline  taste  remains,  and  dry  the  oxide  of  iron,  the  weight  of 
which  must  be  ascertained  in  the  way  before  described.  But  as  it 
also  is  cumbered  with  the  iron  of  the  test,  a  correction  is  required. 
Thus,  supposing  the  quantity  of  the  prussiate  used  in  the  two  pre- 
cipitations to  be  20  grains,  allow  5  grains  for  the  oxide  of  iron  in 
it,  as  an  approximation  to  the  exact  quantity.  Subtract  that 
quantity  from  the  weight  of  the  oxide  on  the  paper,  and  the  product 
will  be  the  weight  of  the  iron  which  existed  in  the  soil. 

If  any  one  attempt  to  detach  the  blue  from  the  filter  in  order  to 
calcine  it,  he  will  soon  perceive  how  vain  will  be  the  attempt,  so 
intimately  does  it  incoporate  itself  with  the  paper. 

(/)  To  separate  the  alumina  from  the  solution  thus  deprived  of 
iron,  add  alternate  portions  of  cauetie  soda  (soap  ley),  and  carbonate 
of  ammonia,  bodi  in  sEdution,  till  fiffervesoence  cease.  Potass  is  to 
me  objectionable,  becaiue  it  forsMii  wifli  nilphnriQ  aejd,  a  mii  4ift- 
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cult  of  solution;  and  as  that  acid  Las  been  used  in  great  excess, 
sulphate  of  potassa  may  bo  precipitated.  Sulphate  of  soda  and  am- 
monia, which  will  residt  from  the  solutions  above  directed,  are  moro 
soluble  salts,  and  therefore  will  not  mislead.  Let  the  alkali  bo 
added  to  some  excess,  then  filtrate  the  liquor,  wash  the  contents, 
dry  and  wei<;k  them,  first  with  their  filtre,  and  agaui  when  separated 
from  it.  The  comparison  will  be  instructive,  as  it  will  prove  how 
difficult  it  is  to  collect  the  whole  of  a  product. 

The  filtrated  strong  liquid  should  be  boiled  to  cause  the  separa- 
tion of  more  earthy  matter. 

The  precipitate  may  be  considered  alumiue^  but  it  aliould  not 
be  taken  for  such  on  trust;  it  may,  and  probably  will,  contain  some 
carhotiate  of  lime;  it  therefore  must  be  (analyzed.  We  have  stated  that 
dry  alumine  is  very  difficult  of  solution  ;  if,  therefore,  after  dr)  ing, 
a  minutQ  drop  of  acid  applied  to .  a  small  portion  of  the  alumine 
produce  effervescence,  some  earthy  carbonate  is  present.  To  detect 
chalk  (carbonate  of  lime),  add  diluted  muriatic  acid,  cold^  till  visible 
action  cease,  but  not  to  lexcess.  Let  the  remaining  earth  subside, 
placq  a  drop  of  the  fluid  on  ^  watch-glass,  and  apply  to  it  a  little 
solution  of  oxalate  of  ammonia  on  the  end  of  a  strip  of  glass.  Any 
turbidity  or  milkiness  will  indicate  that  oxalate  of  lime  is  formed.  In 
that  case,  strain  off  the  fluid,  add  solution  of  carbonate  of  ammonia, 
to  precipitate  the  chalk;  bring  the  clear  liquor  to  boiling  heat,  drop 
in  it  some  solution  oS  pure  ammonia,  and  let  it  simmer  for  some 
minutes.  If  turbidity  and  precipitation  occur,  the  presence  of  mag^' 
Uiia  is  proved. 

(m)  The  mlihe  and  extractive  substances  dissolved  in  the  first 
water  of  lixiviation  remain  to  b^  examiujed.  The  fluid  is  to  be 
slowly  evaporated,  and  if  any  crystalline  ppUicle  be  seen  during  the 
evaporation,  tlie  vessel  should  be  set  ^ide  to  cool;  if  not,  the  pro- 
cess must  be  carried  on  to  dryness.  A  brown  colour  will  indicate 
vegetable,  and  perhaps  animal,  matter;  the  latter  will  be  discovered 
by  a  fetid  odour  on  applying  a  strong  heat.  But  saline  compounds 
frequently  exist,  such  as  muriate  of  soda  or  potash,  nitrate  or  sul* 
phate  of  potash,  or  of  lime.  If  crystals  can  be  obtained,  the  salts 
may  be  easily  examined  by  dissolving  them  in  a  very  little  water. 
Any  saline  muriate  will  yield  a  precipitate  on  applying  a  minute 
drop  of  solution  of  nitrate  of  silver.  A  nitrous  salt  can  be  tested  either 
by  touching  a  particle  of  it  with  pure  sulphuric  acid,  when  fumes  of 
nitrous  acid  gas  will  be  evolved,  or  by  placing  it  cm  an  ignited  coal 
or  charcoal,  when  it  will  be  decomposed,  and  produce  brilliant  com- 
bustion of  the  carbpn.  If  no  crystals  be  present,  the  salts  are  either 
ifaitti^  ftt  IP  jm»U  quwtity. 
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The  analysis  is  so  far  complete,  and  little  will  remain  but  to 
collect  the  products,  and  note  them  down  in  their  order.  The 
annexed  table  contains  the  results  of  an  accurate  experiment  >vith  a 
loam  of  excellent  quality: 

240  grains  tested^  gelded,  of  coarse  sand  •  •  •  81  gr. 

The  fine  substances  produced 

by  muriatic  acid — see  processes  (d),  (p),— chalk  •         6  gr. 

by  sulphuric  add — processes  (t),  (0,— Alumina,  with  a  hint 
of  carbonate  of  lime    .  •  •  •  17^ 

Blue  precipitated  by  33  grains  of  ferro-cyanide  of  potassium, 

produced,  after  allowing  6  grains,  oxide  of  iron,  {e,  Ar),  •  9 

Vegetable  extractive  from  lixiviation — process  (m)       .         •    2 
Loss  by  fire— process  (A)    .  .  .  ,  .18 

Tme  silex,  the  final  reddnum  of  process  (i)    .  100 

162i 

Loss  by  filtrations,  &c.        •  .  •  •  •  «        6]^ 

240 

Nothing  is  said  in  the  foregoing  table  of  several  substances 
noticed  by  chemists;  but  such  were  not  suspected  to  exist,  and  none 
appeared.  It  is  notorious,  however,  that  sulphate  of  lime  (gypsum) 
frequently  is  present,  and  the  process  given  by  Sir  H.  Davy  may 
detect  it,  as  it  will  convert  the  sulphate  into  a  sulphuret  of  lime,  by 
abstracting  the  oxygen  from  its  sulphuric  acid. 

A  given  weight  of  the  entire  soil  (200  to  400  grains)  must  be 
heated  red,  for  half  an  hour,  in  a  crucible,  mixed  with  one-third  of 
powdered  charcoal.  The  mixture  must  then  be  boiled  for  a  quarter 
of  an  hour,  in  a  half  pint  of  water,  and  the  fluid  passed  through  a 
filtre,  and  exposed  for  some  days  to  the  atmosphere  in  an  open 
vessel.  If  any  quantity  of  sulphate  of  lime  (gypsum)  existed  in  the 
soil,  a  white  precipitate  will  gradually  form  in  the  fluid,  and  the 
weight  will  indicate  the  proportion.  Such  is  the  substance  of  the 
process  alluded  to,  and  it  is  worthy  of  observation. 

I  cannot  conclude  this  somewhat  prolix  article  more  instmo- 
tively,  than  by  again  referring  to  the  great  departed  chemist ;  his 
remarks  are  very  encouraging. 

'•  When  the  experimenter  is  become  acquainted  with  the  dif- 
ferent instruments,  the  properties  of  the  re-agents,  and  the  relations 
between  the  external  and  chemical  qualities  of  soils,  he  will  seldom 
find  it  necessary  to  perform,  in  any  one  case,  all  the  processes  that 
have  been  described.  When  the  soil,  for  instance,  contains  no 
notable  portion  of  calcareous  matter,  the  action  of  muriatic  add  niay 
b'e  omitted.  In  exiitnining  peat  sdils,  he  will  principally^  have  to 
sMiifi  to  the  opersiion  by  fire  and  bir  (A);  Md  in  'Ae  'iaialyM<'of 


iA5UABT.]  EART1I0  AND   BOILfl ANALYSIS.  25 

chalks  and  loams,  he  will  be  often  able  to  omit  the  experiment  by 
sulphuric  acid. 

"  In  the  first  trials  that  are  made  by  persons  unacquainted  with 
chemistry,  they  must  not  expect  much  precision  of  result.  Many 
difficulties  will  be  met  with ;  but  in  overcoming  them,  the  most 
useful  kind  of  practical  knowledge  will  be  obtained;  and  nothing  is 
80  instructive  in  experimental  science  as  the  detection  of  mistakes. 

'^The  correct  analyst  ought  to  be  well  grounded  in  general 
chemical  information;  but,  perhaps,  there  is  no  better  mode  of 
gaining  it  than  that  of  attempting  original  investigation,  In  pur- 
suing his  experiments,  he  will  be  continually  obliged  to  leam  from 
books  the  history  of  the  substances  he  is  employing,  or  acting  upon; 
and  his  theoretical  ideas  will  be  more  valuable  iu  being  connected 
with  practical  operation,  and  acquired  for  the  purpose  of  discovery.*^ 
—Davy's  AneUysis  of  Soils. 


Part  IL 
OP  MANURES  AND  COMPOSTS. 

11.  The  pur0  or  simple  earths  alone^  (it  has  been  stated,)  do  not 
perform  any  direct  part  in  the  process  of  vegetable  nutrition ;  they 
may  be  considered  as  the  media  by  which  the  plant  is  supported, 
and  through  which  it  is  enabled  to  supply  itself  with  the  aliment 
necessary  to  the  growth  and  developement  of  its  parts. 

That  aliment  appears  to  be  furnished  either  by  decayed  vegeta- 
tion, naturally,  (i.  e.  by  absorption  of  the  products  of  natural  fer- 
mentation, either  from  the  surface  of  the  ground,  or  floating  in  the 
atmosphere,)  or  artificially,  and  chiefly  by  the  organic  material 
applied  by  labour.  The  earths,  so  supplied  with  organic  matter, 
are  ealled  soUs^  and  are  said  to  be  manured;  and  it  now  remains  to 
examine  the  nature  and  composition  of  various  composts,  which 
experience  has  proved  to  possess  properties  fitted  to  recruit  the  soil 
with  matter,  of  which  it  haa  been  deprived  by  the  crops  it  has 
borne.'' 

12.  ^*  Vegetable  and  animal  substances  deposited  in  the  soil^  as  is 
dbown  by  universal  experience,  are  consumed  during  the  process  of 
v^etation;  and  they  can  only  nourish  the  plant  by  affording  solid 
matters  capable  of  being  dissolved  by  water,  or  gaseous  substances 
capable  of  being  absorbed  by  the  fluids  in  the  leaves  of  vegetables. 
IfucUaftuouSi  gelatinous^  saccharine^  oifyy  and  extractive  fluids^  car- 
honittdfeid  atfd  fM^,  are  substances  that,  in  their  unchanged  states, 
nngraili  I  iilmtlit  sjl  the  principles  necessary  for  t]be  life  of  ^lauta\ 
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but  there  are  few  caaei  in  which  they  oaa  bo  applied  as  manures  in 
their  pure  forms;  and  vegetable  manures,  in  general,  contain  a  groat 
excess  of  fibrous  and  insoluble  matter,  which  must  undergo  chemical 
changes  before  they  can  become  the  food  of  plants/'  "  If  any  fresh 
vegetable  matter  which  contains  sugar,  mucilage,  starch,  or  other 
vegetable  compounds,  soluble  in  water,  be  moistened,  and  exposed 
to  the  air,  at  a  temperature  from  55''  to  80^  oxygen  will  soon  bo 
absorbed,  and  carbonic  acid  formed;  heat  will  be  produced,  and 
elastic  fluids,  principally  carbonic  acid,  gaseous  oxyde  of  carbon,  and 
hydrocarbonic  gas,  M'ill  be  evolved:  a  dark  coloured  liquid,  of  a  soujr 
or  bitter  taste,  will  likewise  be  formed;  and  if  the  process  be  suf- 
fered to  continue  for  ^  time  suQiciently  long,  pothiug  solid  will 
remain,  except  earthy  and  saline  matter,  coloured  black  by  char- 
coal.'' 

"  Animal  matters  in  general  are  more  liable  to  decompose  than 
vegetable  substances;  oxygen  is  absorbeil,  and  carbonic  acid  and 
ammonia  formed  in  the  process  of  their  putrefactiop.  They  pro- 
duce fetid,  compound,  elastic  fluids,  and  likewise  azote:  they  afford 
dark-coloured  acid  and  oily  fluids,  and  leave  a  residuum  of  salts  and 
earths  mixed  with  carbonaceous  matter.  The  principal  animal 
substances  which  constitute  their  different  parts,  or  which  are  found 
in  their  blood,  their  secretions,  or  their  excrements,  are  gelatine, 
fibrine,  mucus,  iatty  or  oily  matter,  albumen,  urea,  uric  acid,  and 
other  acids,  saline  and  earthy  matters." 

'^  Whenever  manures  consist  principally  of  matter  soluble  iu 
water,  their  fermentation  and  putrefaction  diould  be  prevented  as 
much  as  possible.  To  prevent  manures  from  decomposing,  they 
should  be  preserved  dry,  and  kept  as  cool  as  possible." 

13.  Vegetable  substances  convertible  into  manures^  embrace  a  vast 
variety  of  articles  too  numerous  to  be  detailed;  among  these  are 
green  succulent  plants,  and  weeds  of  every  description,  and  sea 
weed.  These  ought  to  be  digged  into  the  ground  as  soon  after  their 
death  as  possible,  as,  if  exposed  to  the  air,  they  readily  feripjent,  and 
consume  almost  to  nothing.  Green  crops,  pond  weeds,  and  parings 
of  hedges  and  ditches,  or  any  kind  of  fresh  vegetables,  require  nQ 
preparation  to  fit  them  for  manure;  but  dry  straw,  spoiled  hay,  and 
othor  dry  vegetable  matter,  should  be  broken  up  by  previous  fer- 
mentation, as  should  moist  woody  fibre,  peat,  and  tanner's  bark. 
Tanner'sbark  particularly  demands  notice,  as  it  has  been  deemed 
useless,  if  not  injurious  to  land,  and  consequently  has  become  a 
burdensome  stook  to  the  tanner,  owing  to  '\%»  r^pid  accun^u^^iop. 
On  this  subject,  X  quote  tbe  folb^)¥Uig  authorities  fcoip  f^oudpio.; 
Arthur  Young  attributes  the  de^terious  dSbcts  of  bar k  tp  t^jie  ^^^stq})? 
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gent  matters  'wluch  it  contains.'^    ^^  Lord  Meadowbank  has  judi- 

cioaily  reGommended  a  mixture  of  common  farm-yard  dung,  in  the 

pto|K^ioa  of  one  pajrt  to  three  or  four  of  peat;""  and  taunerVbark 

''will  probably  require  as  much  dung  to  bring  it  to  fermentation  as 

the  worst  kind  of  peat.     It  is  evident,  from  the  analysis  of  woody 

fibre,  by  Gay  Lussac  and  Thenard,  (which  shows  that  it  consists 

priocipdly  of  the  elements  of  water,  and  of  carbon,   the  carbon 

beiog  in  a  larger  proportion  than  in  other  vegetable  compounds,) 

that  any  process  which  tends  to  abstract  carbonaceous  matter  from 

it,  must  bring  it  nearer  in  composition  to  the  soluble  principles; 

and  this  is  done  in  fermentation  by  the  absorption  of  oxygen,  aud 

production  of  carbonic  acid:^  a  similar  effect  is  produced  also  .by 

quick-lime,  as  will  be  shown  at  No.  18  of  this  section. 

14i.  Manures  of  animal  i^rigin  are  supposed  to  rei^uire  but  little 
or  no  chemical  preparation;  they  may  be  introduced  at  once  into 
the  soil:  the  great  object  is  to  blend  them  with  the  earths  ec^ually, 
and  perfectly,  so  as  to  prevent  too  rapid  a  decomposition.  Among 
the  animal  substances,  are  muscular  flesh,  fish,  bones  reduced  to 
fine  powder,  hair,  woollen  rags,  feathers,  blood,  urine,  dung  of  cattle, 
be,  night  soil,  and  soot.  But  the  great  mass  of  manures  is  pro- 
cured from  the  stable  or  farm-yard,  where  the  excrements  of  horses, 
cattle,  swine,  and  poultry,  are  blended  indiscriminately  with  straw 
and  every  kind  of  litter.  Soot  is  principally  formed  from  the  com- 
bustion of  coal,  and  conti^ins  substances  derived  from  animal  mat- 
ters. ^^It  is  a  very  powerful  manure;  it  affords  ammoniacal  salts 
by  distillation,  and  yields  a  brown  extract  to  hot  water,  of  a  bitter 
taste;  \%  likewise  contains  an  empyreumatic  oil.  Its  great  basis  is 
charcoal,  in  a  state  in  which  it  is  capable  of  being  rendered  soluble 
by  the  action  of  oxygen  and  water.  This  manure  is  well  fitted  to 
be  used  in  a  dry  state,  thrown  into  the  ground  with  the  seed,  and 
requires  no  preparntiop.^^  Soot  is  also  inimical  to  vermin,  aud 
lometimes  is  useful  in  preventing  the  ravages  of  the  insects  which 
attadc  young  turnips,  carrots,  &c. 

15.  Of  the  fermentation  of  tegektble  and  animal  manures.  A 
slight  fermentation  is  of  decided  utility:  heretofore  an  idea  has  pre- 
vailed that  the  fennantatipn  of  the  dung-heap  should  bo  carried  on 
to  the  extent  of  reducing  tjue  n^ass  to  the  state  of  short,  or  spit-dung, 
in  which  it  may  readily  be  cut  with  the  spade;  but  during  this 
protracted  fermentation,  much  valuable  matter  is  lost,  the  mass  be- 
comes eoLd,  and  is  reduced  probably  to  one-half;  and  many  of  its 
gaaeons  products  are  driven  pff,  which  would  prove  of  essential 
asnrifle  to  tlw  prooesses  of  vegetation  tf  they  were  retailed  in  the 
loa. 
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Sir  H.  Davy  ascertained  this  by  actual  experiment,  in  October, 
1808.  He  filled  a  three-pint  retort  with  fermenting  litter  and  dung 
of  cattle,  and  adapted  a  tubulated  receiver  to  it,  connecting  the  lat- 
ter with  a  mercurial  pneumatic  trough  and  apparatus,  wherein  to 
collect  the  elastic  gaseous  products.  The  receiver  soon  became 
covered  with  drops  of  liquor,  which  gradually  trickled  down  its 
sides.  In  three  days,  thiry-five  cubic  inches  of  gas  had  also  passed 
over  into  the  pneumatic  apparatus,  and  were  found  to  consist  of 
twenty-one  inches  of  acid  gas,  and  fourteen  inches  of  hydro-carbo- 
nate, or  carbonated  hydrogen  gas,  mixed  with  a  small  portion  of  azotic 
gas.  The  fluid  in  the  receiver  amounted  to  nearly  half  an  ounce; 
it  had  a  saline  taste,  and  a  disagreeable  smell,  and  contained  acetate 
and  carbonate  of  ammonia.  In  another  experiment,  he  filled  a 
retort  with  dung  of  a  similar  sort,  very  hot,  and  inserted  its  beak 
among  the  roots  of  a  grass  border  in  the  garden.  In  less  than  a 
week  the  grass,  whose  roots  were  exposed  to  the  influence  of  the 
matter  disengaged  by  the  fermentation,  grew  vnth  more  luxuriance 
than  the  grass  in  any  other  part  of  the  garden. 

16.  Extreme  and  protracted  fermentation  is  injurious  to  manures^ 
not  only  by  occasioning  the  dissipation  of  gaseous  matters,  which 
the  experiments  above  recited  demonstrate  to  be  of  great  utility  to 
vegetation,  but  by  ^'  the  loss  of  heat,  which,  if  excited  in  the  soil, 
is  useful  in  promoting  the  germination  of  the  seed,  and  in  assisting 
the  plant  in  the  first  stages  of  its  growth.  Again,  it  is  a  general 
principle  in  chemistry,  that  in  all  cases  of  decomposition,  substances 
combine  mubh  more  readily  at  the  moment  of  their  disengagement, 
than  after  they  have  been  perfectly  formed ; — and  in  fermentation 
beneath  the  soil,  the  fluid  matter  produced  is  applied  instantly,  even 
while  it  is  warm,  to  the  organs  of  the  plant,  and,  consequently,  is 
more  likely  to  be  efiicient,  than  in  manure  that  has  gone  through  the 
process.*"  It  may  then  be  rationally  concluded,  that  although  fer- 
mentation should  be  carried  on  in  the  dunghill,  till  it  break  up  and 
reduce  the  mass  ot  fibrous  matters^  so  as  to  render  them  more  manage- 
able, yet  the  process  should  not  by  any  means  be  pushed  on  beyond 
that  point.  '^  It  may  even  be  questioned,  whether  it  would  not  be 
better  to  have  no  fermentation  at  all,  than  to  sufier  it  to  be  carried  on, 
to  the  total  decomposition  of  the  various  matters  employed,  and  the 
dissipation  of  the  gaseous  products.**^ 

17.  There  has  been  some  misconception  on  the  subject  of  unfer- 
mented  manure.  Mr.  Coke  did  not  find  it  answer ;  of  this  I  hold 
incontestible  proof  in  a  letter  received  from  him  some  yean  ago. 
AH  manure  applied  to  gardens  onght  to  be  in  the  reduced  state  of 

Bpit'dungj  unless  it  be  buried  deeply  in  trenohes,  or  used  as  makh 
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wnsA  iho  boles  of  treof,  fco.,  when  long  Utter  and  semi-decayed 
bvrea  are  not  objectionable. 

IS.  Manures  of  a  mineral  origin.    These  are  chieAj  lime  and 
its  eomponnds — and  muriate  of  soda,  or  common  salt.     Quick-lime 
IB  made  by  strongly  heating  limestone,  or  chalk,  in  kilns ;  by  which 
prooesB,  the  earbcmio  acid  they  contain  is  driven  off.     The  lime  then 
becomes  caustic,  *'  and  when  mixed  with  any  moist,  fibrous,  vegetable 
matter,  a  strong  action  is  excited  between  the  two  substances,  and 
they  form  a  kind  of  compost,  of  which  a  part  is  soluble  in  water. 
By  this  kind  of  operation,  lime  renders  matter  nutritive,  which  was 
before  comparatively  inert.^     ^^  Slacked  lime  is  merely  a  combina- 
tion of  lime  with  about  one-third  of  its  weight  of  water,  and  is 
called  by  chemists,  hydrate  of  litne.'^    Mild4ime^0T  chalk,  is  lime 
m  union  with  carbonic  acid,  and  is  termed  carbonate  of  lime;  accord- 
ing to  Davy  it  has  no  action  on  inert  vegetable  matter,  and  will  only 
improve  the  texture  of  the  soil.     Mr.  Ruffin  of  the  U.S.  has,  how- 
ever, shown  that  it  becomes  a  prime  agent  of  fertility,  in  all  lands 
wherein  vegetable  acids  abound :  America  affords  a  striking  proof 
of  this:   (see  RuflSn  on  Calcareous  Manures).     Quick-lime  should 
be  applied  when  the  land  abounds  with  vegetable  fibre ;  and  like- 
wise  to  induce  the  decomposition  of  tanner^s  bark,  saw-dust,  and 
peat ;  when,  if  employed  in  the  proportion  of  one-fifth  of  the  inert 
mbstsncee,  it  is  always  efficacious.     It  is  also  highly  recommended 
M  an  effectual  application  to  soil  that  is  foul^  or  infested  with  '^  the 
gmb.^     *^  All  soils  are  improved  by  mild  lime,  and  ultimately  by 
quick-lime,  which  does  not  effervesce  with  acids ;  and  sands  more 
than  clays.     When  a  soil,  deficient  in  calcareous  matter,  contains 
much  soluble  vegetable  manure,  the  application  of  quick-lime  should 
always  be  avoided,  as  it  tends  to  decompose  the  soluble  matters  by 
uniting  to  their  carbon  and  oxygen,  so  as  to  become  mild  lime;""  or 
it  forms  new  compounds,  having  less  attraction  for  water  than  the 
pure  Tegetable  substances.     ^^  Lime  should  never  be  applied  with 
inimal  manures,  unless  they  are  too  rich ;  or  for  preventing  noxious 
effluvia.'' 

Quick-lime  promotes  fermentation:  that  is,  by  its  strong  affinity 
for  the  water  contained  in  such  inert  substances  as  tannerVbark, 
tor  instance,  it  first  seizes  upon  that  water,  or  rather  upon  its  ele- 
ments :  it  also,  by  an  electro-chemical  action,  decomposes  the  vege- 
table substances  themselves,  and  produces  new  arrangement  of  their 
elements;  and,  as  carbon  and  oxygen  abound  in  such  substances, 
it  becomes  mild  lime,  by  uniting  with  the  carbonic  acid  which  is 
hnMA  by  the  union  of  oxygen  with  part  of  their  carbon,  while  the 

mnHini&g'paHr  of  that  carbon  is  deposited  in  the  form  ot  eVivrcosL 
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Gypsum  (sulphate  of  lime)  has  been  used  with  great  success  in 
America  ;  and  with  advantage  in  some  parts  of  Kent.  It  maj  b^ 
fbund  useful  in  the  culture  of  saintfoin,  and  other  artificial  grasses, 
but  appedrs  to  be  of  little  value  to  the  gardener. 

Common  salt  has,  of  late  years,  been  repeatedly  recommended  ta 
a  valuable  manure.  *^  It  consists  of  the  metal  sodium^  combined 
with  chlorine,  formerly  termed  '  oxymuriatic  acid."*  Sir  John 
Pringle  has  stated,  that  salt  in  small  quantities  assists  the  decompo- 
sition of  animal  and  vegetable  matters."*^  It  attracts  and  retains 
moisture,  is  offensive  to  insects,  and  is,  doubtless,  found  in  some 
plants.  When  used  in  large  quantities,  it  is  apt  to  render  land 
barren ;  but  the  abuse  is  no  argument  against  the  proper  use  of  com- 
mon salt.  It  has  been  frequently  used  in  a  small  garden,  the  soil  of 
which  was  little  else  originally  than  road-sand  (from  stone  contain- 
ing calcareous  matter),  and  saw-dust,  for  two  or  three  years  succes- 
sively. It  was  lightly  sprinkled,  or  sown  over  the  beds,  to  the 
extent  of  about  fourteen  pounds  on  three  perches  of  ground,  at  the 
time  of  cropping ;  and  good-tasted  cftbbages,  broccoli,  and  potatoes, 
were  subsequently  produced.  Still,  however,  its  properties  require 
to  be  tested  by  many  well-observed  experiments  on  soils  of  various 
qualities ;  and,  till  this  be  done,  the  real  value  of  saltj  as  a  manure, 
must  continue  to  be  doubtful. 

After  all  that  has  been  said  of  salt  as  a  manure,  we  have  no 
undoubted  evidence  of  its  utility.  It  may  act  as  a  stimulant  or  sol- 
tent;  but  wo  do  not  appreciate  the  terms.  To  enable  it  to  dissolve 
manure  it  must  bo  decomposed,  and  then  its  base,  sod<t^  will  be  the 
agent ;  therefore,  common  soda  will  be  a  more  ready  and  efiicient 
application.  But  nature  does  not  require  solvents,  nor  does  a  plant 
absorb  liquid  manures.  Salt  unquestionably  kills  earth-worms;  but 
will  not  affect  grubs;  the  larva  of  that  pest,  JEgrostis  segetum  will 
live  in  salt. 

19.  From  all  that  has  been  advanced,  the  conclusions  naturally 
to  be  drawn  are,  first, — That  as  vegetables  are  found  to  be  resolvable 
into  the  elements,  carbon  or  charcoal,  oxygen,  hydrogen,  and,  in 
some  cases,  a  small  portion  of  azote,  they  must  require  for  their  food 
such  substances  as  are  capable  of  producing  the  like  elements : 
secondly, — that  vegetable  and  animal  substances,  when  subjected 
to  fermentation,  furnish  solid,  fluid,  and  gaseous  matters  containing 
these  elements,  which,  when  blended  with  the  earths,  are  distributed 
to  the  roots  of  the  plants,  are  converted  into  sap,  and  in  that  state 
taken  up  by  their  vascular  system:  thirdly, — ^that  various  saline 
And  earthy  matters  are  also  found  in  plants ;  and  these  ihtlst  bd  sup- 
pJied  by  mineral  rabatanees  existent  ill,  or  su^tadded  to  th^  Mil ; 
Amo  which,  they  too,  are  absorbed  by  ihe  veaae\a  ot  \!kxa  ^xi\»« 
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Thus  it  appears,  that  chemical  action,  and  the  functions  of  rege- 
table  life,  are  antagonist,  the  one  to  the  other ;  and  thus  the  principle 
liid  down  in  the  preliminary  observations  is  made  good ;  viz.,  that 
Amieal  action  decomposes  the  parts  of  the  vegetable  being,  and 
fomifl  eomponnds  qualified  to  become  the  food  of  plants ;  and  teg^ 
toib  fitality^  in  its  turn,  seizes  upon  the  products  of  chemical  action, 
and  appropriates  them  to  the  formation  and  growth  of  the  parts  and 
organs  which  constitute  the  vegetable  organized  being. 


SECTION  II. 


naturaij  history  and  cultivation  of  esculent 
vegetables  op  the  leguminous  tribe. 

Part  I. 

Subject  1.     The  Garden  Bean  : — Vicia Faba.  Leguminosce^  X  Vll. 
Class  xvi.,  and  Order  iv.,  Diaddphia  Decandria,  of  Linnaeus. 

20.  Tke  Bean  is  a  hardy  annual,  rising  from  two  to  four  feet 
high,  having  thick  angular  stalks,  with  alternately  pinnated,  rather 
glaucous  leaves.  The  flowers  are  papilionaceous ;  the  colour,  mostly 
white,  br  with  a  tint  of  blue,  and  a  black  spot  on  the  alee  or  wings, 
succeeded  by  erect  pods,  woolly  within,  and  containing  a  row  of 
compressed  seeds.  The  blossoms  are  highly  fragrant,  the  odour 
resembling  that  of  the  orange-flower,  blended  with  cinnamon. 
*^  The  Bean,^  says  Loudon,  (No.  3612,)  ''  is  a  native  of  the  East,  and 
of  Egypt^  and  it  has  been  known  in  the  country  from  time  immemo- 
rial, having,  probably,  been  introduced  by  the  Romans.  The  seed  of 
the  bean  offers  to  the  student  of  vegetable  physiology,  one  of  the 
miost  ready  and  familiar  illustrations  of  the  structure  of  a  dicotyle- 
donous seed :  as  an  example,  the  reader  is  referred  to  the  wood-cut 
and  accompanying  description  given  in  June.     Art.  Testa. 

21.  There  are  above  fifteen  varieties  cultivated  in  these  islands, 
0  which  the  six  following  are  selected  as  appropriate  to  gardens  of 
moderate  dimensions : — one  or  two  are  sufficient  for  small  gardens. 

Early  Mazagan,  Tokcr,  Sandwich, 

Early  long-pod,  Brood  Spanish,  Broad  Windsor. 

The  first  is  hardy,  and  the  best  flavoured  of  the  early  sorts :  the 
Loog-pod,  the  Toker,  and  Spanish,  are  good  bearers,  and  they  may 
succeed  the  two  former.  The  Sandwich  has  long  been  approved 
for  flrititfalneas^  si>4  the  Windsor  fox  flavour,  but  it  la  not  c^\l^  i«^ 
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prolific.    The  Windsor  and  Long-pod  appear  to  hybridize  to  the 
advantage  of  both,  as  respects  flavour  and  productiveness. 

22.  Cultivation.  The  Mazagan  for  early  crops  may  be  sown  in 
October,  November,  December,  and  January,  in  a  warm  border 
facing  the  full  sun ;  but  the  most  certain  method  of  proceeding,  is 
to  select  a  small  spot  in  the  warmest  border,  about  the  extent  of  a 
two-light  hot-bed  frame,  and  sloping  a  little  to  the  south.  Work 
the  ground  till  it  become  quite  fine,  then  rake  off  about  three  inches 
of  the  surface,  and  sow  the  beans  an  inch  apart  every  way.  Cover 
them  equally  with  fine  earth  to  the  depth  of  three  inches,  and  at 
the  approach  of,  and  during  frost,  protect  the  bed  either  with  a  frame 
and  lights,  by  a  covering  of  mats  supported  on  sticks,  or  by  leaves  of 
fern.  Give  air,  and  remove  the  covering  when  the  weather  has  been 
for  some  days  mild  ;  and  in  February  or  March,  as  soon  as  it  appears 
somewhat  settled,  dig  and  manure  the  ground  intended  for  the  beans, 
and  transplant  them  into  small  drills  two  inches  deep  and  three 
inches  apart,  the  rows  being  two  feet  asunder.  Care  should  be  taken 
to  ease  the  beans  out  of  the  seed  bed,  with  as  much  earth  as  possible 
adhering  to  the  roots,  and  to  place  them  evenly  in  the  drills ;  then 
lay  the  earth  pretty  high  about  the  stems.  Let  the  spot  of  ground 
be  as  much  as  possible  sheltered  from  cutting  winds,  and  protect  the 
young  plants  in  very  severe  weather  by  evergreen  boughs  or  leaves 
of  fern.  Transplanting  is  believed  to  accelerate  the  fruiting  of  beans 
by  a  week  or  more  :  some  recommend  the  practice  of  pulling  off  the 
old  bean  at  the  time  of  moving  the  beans,  and  then,  pruning  off  the  end 
of  the  tap  root ;  but  the  practice  cannot  be  justified,  as  the  cotyledons 
of  the  seed  are  the  organs  of  nutriment  to  the  young  plant  during 
its  early  progress.  Some  gardeners  make  a  practice  of  transplanting 
all  the  bean  crops  from  seed  beds;  and  it  is  certain  that  seed  beds  can 
at  all  times  be  readily  protected  by  coverings  in  hard  weather. 

23.  For  main  summer  crops^  sow  the  Toker,  Spanish,  Sandwich, 
and  Windsor  beans;  or  Windsor  and  the  long-pod^  the  seeds  placed 
alternately  in  the  drills  to  promote  the  hybridization  of  the  two 
varieties.  Let  the  rows  be  three  or  four  feet  asunder,  and  the  beans 
four  or  five  inches  apart.  Abercronibie  says,  ^^  for  the  large  beans, 
you  should  always  choose  the  most  open  situation.  Dibble  the 
holes  all  of  equal  depth,  and  strike  the  earth  upon  them  with  the 
dibber  as  you  go  on.^  It  may  be  questioned,  whether  it  be  not  in 
all  cases  the  better  way,  where  the  garden  will  admit  of  it,  to  set 
the  beans  in  long  single  rows,  or  at  the  most,  in  never  more  than  . 
two  rows  adjoining.  The  rows,  when  numerous,  take  up  more 
room,  and  the  beans  crowd  and  draw  up  each  other  into  Img 
unsightly  baulm^  which  is  very  liable  to  be  injured  by  winds  and 
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heavy  rain.  In  ao^ng  the  beans,  place  them  at  regular  distances, 
in  drills;  dra^ir  the  earth  over  them,  and  press  it  down  with  the 
spade;  theu  rake  the  ground,  so  as  to  leave  a  perfectly  smooth 
Rirbce.  CJobhett,  in  his  English  Gardeiver^  says,  the  earth  on  the 
drills  should  b^  ^^  trodden  down  with  the  whole  weight  of  the  body 
of  a  stout  man ;  for  the  more  closely  they  are  pressed  into  the 
groand,  and  the  ground  is  pressed  on  them,  the  more  certainly  and 
the  more  vigorously  will  they  grow;  and  the  more  difficult,  too,  will 
it  be  for  the  mice  to  displace  them.""     (Number  123.) 

Succession  crops  are  obtained  by  planting  at  periods  of  about 
three  or  four  weeks  apart,  from  the  last  week  in  January  to  the 
banning  of  June.  The  early  autumnal  sowings  require,  as  haa 
been  said,  a  warm  sheltered  border,  and  a  sunny  situation,  sometimes 
a  covering;  but  these  succession  spring  sowings  should  have  a  moister 
situation,  and  more  full  exposure  in  the  garden.  ^^  Try,  also,^^  says 
Abercrombie,  ^^  a  late  planting  in  July  of  the  white  blossom  and 
mazagan,  in  a  strong  moist  situation:  they  will  sometimes  furnish  a 
supply  towards  Michaelmas.'*^ 

Beans  prefer  a  rich  and  rather  moist  soil^  but  will  prosper  fairly 
in  most  common  soils. 

Subsequent  culture.  As  the  beans  advance  in  growth,  draw  earth 
to  the  stems,  and  keep  the  ground  clear  from  weeds;  commence 
this  work  when  the  beans  are  five  or  six  inches  high,  and  repeat  it 
once  or  twice.  When  the  beans  are  in  full  blossom,  and  the  stalks 
grow  tall  and  rank,  particularly  in  very  wet  seasons,  nip  off  the  tops 
of  the  stalks.  Most  gardeners  are  of  opinion  that  topping  improves 
the  crops  in  quality  and  quantity.  The  aphis,  or  black  insect,  but 
too  frequently  covers  the  upper  part  of  the  stems.  Topping  is,  I 
believe,  found  to  bo  pretty  effectual,  not  only  as  a  preventive,  but  in 
curing  the  disease  when  it  does  not  extend  below  the  upper  blossoms. 
Th^  quantity  of  seed  for  early  crops  is  estimated  at  one  pint  for 
eighty  feet  of  row:  for  the  main  crops  a  less  quantity  may  suffice,  as 
the  larger  beans  are  to  be  set  further  apart. 

Subject  2.     Pea: — Pisum  Sativum,     Leguminosa.     Class  xvii.  and 
Order  iv.    Diadelphia  Decandria^  of  Linnaeus. 

24.  The  Pea  is  a  hardy  annual,  native  of  the  south  of  Europe, 
and  has  long  been  cultivated.  "  It  was  not  common,  however,  in 
Elizabeth^B  time,  as  Fuller  informs  us  that  peas  were  brought  from 
Holland,  and  were  ^  fit  dainties  for  ladies,  they  came  so  far  and  cost 
so  dear.^''  (Loudon,  3597.)  The  pea  is  a  climber,  has  pinnated 
tendrilled  leares,  and  produces  papilionaceous  flowers,  on  footstalks, 
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from  the  axils  of  the  leaves,  which  are  succeeded  hy  pods,  usually  in 
pairs,  containing  the  seeds, — the  part  of  the  plant  used  as  food. 
There  is  one  exception  in  the  variety  called  the  sugar-pea,  in  which 
the  tough  membrane,  or  parchment  of  the  pea,  is  wanting.  This 
sort  is  sometimes  boiled  whole,  and  eaten  as  kidney-beans,  or  it  is 
made  into  a  pickle. 

Tke  varieties  of  peas  are  very  numerous:  Loudon  (Number 
3599,)  enumerates  twenty-three;  but  seven  principal  sorts  may  be 
cultivated  with  advantage,  if  there  be  sufficient  space  of  ground  to 
admit  of  succession  crops: — viz. 

Early  white  Warwick^  a  new,  highly-flavoured  variety,  suitable 
to  field  or  garden  culture. 

Early  frame^  an  early  and  excellent  bearer. 

Early  Charlton^  equally  suitable  to  late  as  to  early  crops. 

Blue  Prussian^  a  prolific,  superior  pea,  for  the  middle  crops. 

Blue  Imperial:  the  dwarf  h  a  fine  rich  pea,  and  does  not  attain 
much  more  than  a  yard  in  height;  all  the  Imperials  produce  rich, 
pulpy  peas. 

KniyhCs  marrowfat^  of  tall  luxuriant  growth,  very  rich  in  flavour, 
and  a  fine  bearer. 

Spaniih  dwarfs  a  very  short  grower,  hardy,  and  very  prolific; 
not  to  be  sovm,  however,  till  March. 

Woodford  marrow,  full  of  flavour,  of  slow  growth,  admits  of  two 
or  three  sowings  from  March  to  mid-June. 

25.  Eor  early  crops,  sow  a  few  drills  of  the  early  sorts  in  a  warm 
sheltered  border  in  November  and  December;  these  may  come  in  by 
May  and  June,  but  it  is  very  uncertain. 

'^  To  forward  an  early  crop,  some  gardeners  pinch  ofl*  the  leading 
shoot  when  the  peas  are  in  blossom, — a  device  which  accelerates  the 
setting  and  maturity  of  the  fruit."'*  Another  mode  is  to  sow  in  lines 
from  east  to  west,  and  to  stick  a  row  of  spruce  fir  branches  along  the 
north  side  of  every  row,  sloping,  so  as  to  bend  over  the  plants  at 
about  a  foot  from  the  ground.  ^'  As  the  plants  advance  in  height, 
vary  the  position  of  the  branches  so  as  always  to  protect  the  peas 
from  perpendicular  cold  or  rain,  and  yet  to  leave  them  open  to  the 
full  influence  of  the  winter  and  spring  sun." 

^^  Mr.  Knight  sowed  peas  in  the  open  air,  and  others  in  pots,  on 
the  first  day  of  March.  In  the  last  week  of  the  month,  those  in  pots 
were  transplanted  into  rows  in  the  open  ground.  On  the  29iii  of 
April,  the  transplanted  peas  were  fifteen,  and  the  others  four  inohes 
high;  and  in  June,  the  former  ripened  twelve  days  before  the  latter.^ 
<Loudon,  8607.) 

An  earljr  crop  of  peas  is  of  great  consequence;  but  the  difficulty  is 
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to  obtain  it  witb  safety.  The  following  method  is,  doubtless,  known 
to  many  practical  gardeners,  but  not,  perhaps,  to  persons  in  private 
life.  It  appears  to  be  unexceptionable  where  materials  and  proper 
machinery  are  at  hand.  The  season  will  be  from  Christmas  to 
March.  Procure  strips  of  turf  from  a  common,  or  meadow,  of  short 
gnw;  cut  them  to  any  required  length  to  suit  that  of  a  wall,  or 
fence,  facing  to  the  south.  Each  turf  may  be  a  yard  or  four  feet 
long,  four  OP  five  inches  broad,  and  two  or  three  inches  thick. 
Reverse  the  turfs,  and  cut  out,  with  a  sharp  knife,  an  angular  strip 
of  the  soil  along  the  middle  of  the  earthy  side.  The  groove  thus 
formed,  ought  to  be  an  inch  and  a-half  deep.  Scatter  early  peatf 
in  the  groove  pretty  closely,  so  that  the  seeds  may  nearly  touch  each 
other;  then  cover  them  with  rich,  fine  earth,  or  with  the  soil  cut 
ont,  after  having  mixed  it  with  one-third  of  reduced  stable  manure^ 
and  passed  the  compost  through  a  wire  sieve.  Fill  the  groove  entirely, 
and  pat  down  the  earth  till  it  become  pretty  firm;  then  place  theMI 
tnrfe  on  a  vinery  floor,  or  in  a  hot-bed  frame,  the  latter  to  be 
covered  with  lights,  and  also  mats,  if  frost  be  severe.  These  prepa- 
rations being  completed,  it  will  be  evident  that,  according  to  the 
heat* applied,  the  process  will  be  more  or  less  rapid;  but,  at  all 
©rents,  protection  from  vermin  and  bad  weather  will  be  secured. 
Moisture  being  duly  afforded,  the  peas  will  vegetate;  and  when  they 
have  attained  the  growth  of  two  or  three  inches,  they,  with  the 
turfs,  are  to  be  transferred  to  the  open  air,  and  placed  in  a  drill  two 
feet  in  front  of  a  south  wall  or  fence.  Two  circumstances  should  be 
attended  to,  to  render  the  operation  complete.  The  first  is,  that  if 
the  peas  have  been  excited  in  a  vinery  at  teork^  the  turfs  ought  to 
be  placed  in  a  vacant  frame,  or  green-house,  for  three  or  four  days, 
to  become  inured  by  degrees  to  a  change  of  situation.  The  second, 
that,  in  order  to  guard  against  future  drought,  il  trench  should  be 
opened  under  the  fence,  six  inches  deep  and  wide,  and  be  half  filled 
with  fresh  maiden  earth.  The  earth  thus  prepared  should  then  be  satU^ 
rated  with  water,  lef);  a  day  to  settle,  and  covered  with  half  the  soil 
that  had  been  digged  out  of  the  trench,  or  so  much  of  it  as  to  allow 
the  peas,  when  the  turfs  are  laid  in  the  soil,  to  be  earthed  up  to  the 
height  of  half  an  inch;  a  gentle  watering  may  then  be  given  to  settle 
the  soil  and  refresh  the  plants.  When  these  have  grown  an  inch,  a 
little  more  earth  should  be  drawn  to  them,  and  when  they  rise  three 
inches  above  the  last  earth,  short  branchy  sticks  should  be  stuck  in 
the  ground,  close  to  the  plants,  along  the  whole  line,  on  the  south 
nde  of  them.  The  sun  will  attract  the  peas,  and  the  sticks  will 
protect,  as  well  as  support  them.  Taller  pea-sticks  will  ultimately 
be  required;  but  this  variet/  rarelj  grows  above  a  yard  h\|^. 
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26.  For  succession  crops^  sow  la  January,  and  thence  every  three 
or  four  weeks,  till  the  end  of  May;  or  with  a  view  to  liave  a  constant 
succession  of  peas,  a  good  general  rule  during  the  spring  will  be  to 
BOW  another  crop>  as  soon  as  the  one  last  sown  shall  be  fairly  above 
ground.  Just  as  the  peas  emerge,  and  show  their  tips,  cover  them 
with  evergreen  boughs,  to  protect  them  from  the  sparrows.  These 
birds  attack  the  peas  about  the  time  they  rise  from  the  ground,  cat 
off  the  pea,  and  leave  the  young  shoot,  as  if  to  mock  the  sower.  The 
boughs  may  be  safely  removed  when  the  shoots  have  attained  an 
inch  or  two  in  height.  As  to  winter-sown  peas,  it  is  not  improbable 
that  those  sown  in  November  will  be  as  backward,  nearly,  as  those 
that  are  sown  in  February.  For  the  earlier  sowing,  the  drills  should 
be  an  inch  and  a-half  deep,  and  four  or  five  feet  asunder.  The  frame 
and  Cbarltons  may  be  sown  two  or  three  in  an  inch:  the  Prussian 
blue,  three  in  two  inches;  and  the  large  marrowfats  a  full  inch 
•part.  A  pint  of  the  small  sorts  may  sow  a  row  of  twenty  yards; 
and  the  same  measure  of  the  large  sorts  is  sufficient  for  thirty-three 
yards. 

27.  For  late  crops^  the  frame,  Charlton,  or  Warwick,  may  again 
be  sown  from  mid- June  to  the  first  week  in  August;  but  the  best 
sort  is  said  to  be  Knight's  marrowfats,  which  may  be  set  at  intervals 
of  ten  days,  where  there  is  plenty  of  spare  ground,  from  the  begin- 
ning to  the  end  of  June.  ^^  The  ground  is  digged  over  in  the  usual 
way,  and  the  spaces  to  be  occupied  by  the  rows  of  peas  are  well 
soaked  with  water.  The  mould  upon  each  side  is  then  collected,  so 
%B  to  form  ridges  seven  or  eight  inches  above  the  previous  level  of 
the  ground;  and  these  ridges  are  well  watered.  The  seeds  are  now 
sown  in  single  rows,  along  the  tops  of  the  ridges:  the  plants  grow 
vigorously,  owing  to  the  depth  of  soil,  and  abundant  moisture.  If 
dry  weather  at  any  time  set  in,  water  is  supplied  profusely  once  a 
week.  In  this  way  the  plants  continue  green  and  vigorous,  resisting 
mildew,  and  yielding  fruit  till  subdued  by  frost."  (Loudon,  3608.) 

Peas^  as  well  as  beans,  should  not  be  set  in  plots  of  ground,  row 
behind  row:  the  peas  are  injured,  if  there  be'  more  than  two  rows, 
because  they  draw  each  other  into  long,  straggling  haulm ;  and  where 
the  extent  and  situation  of  the  garden  will  admit  of  the  practice, 
advantage  will  be  gained  by  always  sowing  in  long  single  rows. 
Suppose,  for  example,  that  six  rows,  four  feet  asunder,  bo  set  in  a 
plot  of  ground;  it  is  evident  that  not  less  than  twenty-six  feet  must 
be  occupied,  allowing  for  three  feet  on  each  side  of  the  two  exterior 
rows,  between  the  peas  and  any  other  sort  of  crop  that  is  standing, 
pr  to  be  planted.  Thus,  ground  will  be  lost;  for  when  one,  or  at  the 
utmost,  two  rows  only  are  planted,  cabbages,  and  any  other  short 
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vegetable,  may  be  grown  to  advantage,  at  a  very  small  distance  from 
the  peas;  and  even  between  the  two  rows,  if  required;  whereas, 
this  could  not  be  done  without  great  risk  of  their  being  much  drawn 
tip,  if  planted  between  the  six  rows;  particularly  in  wet  sununers. 
This  I  was  convinced  of  in  1828,  when  several  rows  of  cabbagee  and 
savoys  were  much  injured,  by  being  set  out  between  rows  of  peas 
in  plots.  The  Gardener's  Magazine  has  also  given  satisfactory 
proof  of  the  propriety  of  departing  from  the  old  method  of  planting 
peas  in  snccessive  rows. 

28.  Subsequent  culture  of  peas.  When  they  have  advanced  in 
growth  to  the  height  of  two  or  three  inches,  draw  earth  to  the  stems 
of  the  plants,  and  keep  the  ground  entirely  free  from  weeds.  In 
frosty  weather,  protect  the  rows  by  fern-leaves,  long  litter,  or  branches 
of  evergreens;  but  remove  all  coverings  whenever  the  return  of  mild 
and  open  weather  shall  have  effectually  thawed  the  ground,  but  not 
before.  In  dry  parching  seasons,  some  recommend  watering.  If 
this  be  undertaken,  it  must  be  done  effectually,  as  in  the  case  of 
Knight^s  pea  (No.  27),  otherwise  an  occasional  sprinkling  does 
harm.  The  peas  should  be  sticked  when  about  eight  inches  high. 
Nothing  so  effectually  secures  peas  from  drought  as  prepared  trenches, 
in  which  is  worked  some  half  reduced  leaves, — ^they  contain  the 
elements  of  water,  and  yield  them  to  the  roots.  I  proved  the  result 
in  1835,  when  peas  were  burnt  up  generally.  One  thorough  watering 
of  the  trenches  will  be  very  effectual.  The  Charltons  and  dwarf 
imperials  will  require  branchy  sticks,  of  about  four  feet;  those  for 
the  taller  growers  should  be  six  or  seven  feet;  and  for  Knight's,  full 
ten  feet  high.  On  the  sunny  side  of  each  row,  t .  e.  east  or  south, 
place  the  sticks  sufficiently  close  to  keep  the  peas  compact  in  the 
row,  without  falling  through.  Half  the  number  will  suffice  for  the 
north  and  west  sides,  as  they  are  not  so  much  exposed  to  the  sun's 
attractive  influence. 

29.  The  soil  best  suited  to  peas  is  one  that  is  moderately  rich, 
and  not  manured  with  recent  hot  dung.  A  compost  of  light  sandy 
loam,  and  vegetable  mould,  is  good  manure.  "  The  soil  for  the 
early  crops  should  be  very  dry,  and  rendered  so,  where  the  earth  is 
moist,  by  mixing  sand  with  it  in  the  drills.  For  early  crops,  put  in 
from  October  to  the  end  of  January;  let  the  situation  be  sheltered, 
and  the  aspect  sunny.  For  the  middle  crops  after  January,  let  it 
be  open;  and  for  the  late,  or  autumn  crops,  return  to  a  sunny 
border.**^  Peas,  however,  delight  in  an  open  exposure:  henoe,  the 
benefit  of  field  culture. 
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Subject  3.  The  Kidney^Bean.     Legtiminosw.    Phaseolus  VtUgaris, 
Class  xvii.  and  Order  iv.     Diadelphia  Decandriay  of  Linnaeus. 

30.  The  dwarf  kidnej-bean  is  the  Haricot  of  the  French.  It  is 
a  half-hardy  annual,  native  of  India;  and  introduced,  says  Loudon, 
in  1597,  or  earlier.  The  species  termed  the  runner  {Phaseolus  mtU" 
iiflorus  of  Wildenow),  is  a  tender  annual,  and  a  native  of  South 
America,  introduced  in  1633.  It  flowers  from  July  to  September 
or  October.  The  stems  of  both  species  are  more  or  less  twining — 
that  of  the  dwarf  but  little  so.  The  leaves  are  ternate,  on  long  foot- 
stalks; the  flowers  papilionaceous,  in  racemes,  produced  from  the 
axils  of  the  leaves:  those  of  the  dwarfs  are  usually  white,  lilac,  or 
pale  purple;  and  of  the  runners,  bright  scarlet  or  white.  The 
carina^  or  keel  of  the  flower,  is  singularly  contort  or  twisted,  forming 
one  of  the  essential  generic  characters  of  the  plant.  The  pods  are 
oblong,  swelling  slightly  over  the  seeds,  which  are  kidney-shaped, 
amooth,  shining,  and  in  colour  white,  black,  bufl*,  red,  or  spotted, 
according  to  the  variety.  The  pods  may  be  had  in  perfection  from 
June  to  October;  those  of  the  runners,  in  very  favourable  seasons, 
till  November.  Speechly,  in  his  Practical  Hints  on  Domestic 
Economy y  p.  15,  suggests  that  the  kidney-bean  might  become  au 
object  of  national  culture  in  the  country,  and  be  particularly  useful 
in  times  of  scarcity;  more  especially,  as  in  good  lands  it  will  flower 
and  grow  luxuriantly,  even  in  a  dry,  parching  seajson;  in  which 
respect  it  differs  from  most  other  culinary  vegetables.  ^^  It  is  an 
article  of  field  culture  in  most  warm  countries;  especially  in  France 
and  America.'*''' — Loudon,  3629. 

81.  Varieties  of  the  dwarfs.  The  early  yellow,  black,  and  red 
spotted,  are  among  the  most  hardy;  the  early  white  is  later. 
Growers  for  sale  are  said  to  depend  on  the  Canterbury  and  Battersea, 
for  the  main  crops.  All  kidney-beans  are  liable  to  decay  from 
moist  and  cold  ground;  therefore  it  is  perfectly  useless  to  sow  the 
seed  till  the  season  become  genial,  and  the  ground  warm  by  the 
Bun^s  influence.  No  time  of  any  consequence  can  be  gained  by 
sowing  before  the  end  of  April,  or  the  first  week  in  May. 

Varieties  of  ths  runners.  The  scarlet  and  the  large  white  are 
ihe  best  bearers.  The  painted  lady^  with  variegated  red  and  white 
iowers,  is  a  beautifbl  and  prolific  variety:  being  tender,  and  mors 
liable  to  rot  in  wet  ground  than  the  dwarf,  the  runners  should  not 
be  sown  till  about  the  middle  of  May;  and  thence,  to  the  beginning 
of  July.  Mr.  Cobbett,  in  his  American  Gardener^  No.  197» 
observes  very  justly,  that  for  main  crops  of  kidney  beans,  "  it  is  by 
no  means  advisable  to  sow  very  early.     If  you  do,  the  seed  lies  long 
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in  the  ground,  vrliich  is  always  injurious  to  the  plant.  The  plants 
come  up  feebly;  the  cold  weather  makes  them  look  yellow,  and  they 
then  never  produce  a  fine  erop.^ 

Bunners  are  not  strictly  annual;  like  the  dahlia,  the  processes 
of  the  roots  are  fleshy,  and  the  collar  is  furnished  with  eyes.  If 
these  be  covered  in  the  soil,  so  as  effectually  to  protect  them  from 
{rest,  a  row  of  plants  may  be  produced  in  the  spring;  a  layer  of 
leafy,  linings'*  manure,  nine  inches  thick,  is  an  excellent  guard,  and 
will  finely  enrich  the  earth. 

32.  Culture  of  both  species.  The  dwarf  kidney-beans  should  be 
sown  in  a  warm  border  for  the  early  crops,  in  drills  two  and  a-half 
or  three  feet  asunder,  and  two  inches  deep.  Drop  the  beans  at 
regular  distances,  of  about  four  inches — ^some  say  three  inches;  and 
rake  the  earth  neatly  over  each  drill,  to  the  full  depth  of  two  inches. 
Sow,  for  succession  crops  of  the  different  sorts,  about  once  in  three 
weeka,  to  the  close  of  July,  gr  even  a  month  later ;  and  in  very  dry 
weather,  immerse  the  beans  in  water  for  seven  or  eight  hours  priojr 
to  sowing.  Keep  the  earth  occasionally  well  stirred  with  the  hoe, 
and  draw  a  little  to  the  stems,  as  the  plants  attain  five  or  six  inches 
in  height.  Gather  the  pods  in  rather  a  young  and  tender  state. 
The  runnere  for  the  principal  crops  should  be  sown  in  drills,  in  aa 
open  bed,  two  inches  deep,  five  feet  apart  at  least,  and  four  inches 
asunder  in  the  rows.  The  beans  may  be  planted  also  against  walls, 
fences,  and  buildings,  or  along  the  sides  of  walks.  They  require  tall 
sticks  or  cords,  or  trellis,  to  run  on  or  over.  A  shady  walk  may  bQ 
nuuie  by  forming  an  arch  with  laths,  or  light  materials,  planting  th^ 
oeans  on  each  side  of  the  supporters.  Some  persons  are  very  skilful 
at  this  sort  of  fancy  work;  and  the  effect  produced  by  the  transparent 
green  of  the  leaves,  and  the  rich  scarlet  of  the  blossoms,  is  particu- 
larly beuitiful,  when  illumined  and  brought  put  by  the  sunbeams. 
Searkhrunnerf  will  produce  till  stepped  by  frost;  but  it  should  be 
made  an  invariable  rule  to  gather  every  pod  as  it  attains  a  proper 
age,  and  by  no  means  to  leave  one  on  the  stalks  to  approach  to 
Doaturity.  If  all  be  pulled  off,  the  blossoms  and  beans  will  be  pro- 
duced in  regular  and  continued  succession ;  but  if  any  of  the  pod^ 
remain  ungathered,  and  verge  towards  ripeness,  an  important 
physical  change  (discoverable  by  the  microscope)  is  effected  in  the 
eeUnlar  strueture,  and  the  vital  energy  of  the  plant  appears  to  be 
directed  solely  to  the  process  of  maturing  the  seed. 

^^  It  deserves  notice,^  says  Abercrombie,  '^  that  in  their  voluble 
or  twining  habit  of  growth,  the  tendrils  turn  in  a  direction  contrary 
to  the  appfrent  course  of  the  sun.  This  aberration  from  the  com- 
jnoo  bi4)iUi  of  plants  has  been  accounted  for,  by  supposing  that  the 
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*Ratite  clmittte  of  the  gcarlet-runncr  will-  bo  found  to  be  south  of  the 
*(Jtiatdf,"**  (where  the  mm  would  be  iieeii  to  the  north  at  noon-day,) 
"  and  that  the  plant,  although  removed  to  a  northern  hemisphere, 
is  Btill  obedient  to  the  course  assigned  to  it  by  natnre,  turning  in  a 
direction  which,  in  its  natiro  climate,  would  correspond  with  that 
of  the  sun." 

Kidney-beans  of  both  species  will  bear  forcing  in  frames,  pre- 
viously to  transplanting ;  and  they  bear  transplanting  remarkably 
well ;  and  as  they  are  very  liable  to  damp  off,  and  to  be  destroyed 
by  slugs,  it  will  be  desirable  to  form  a  seed  bed  for  each  species,  in 
some  dry  and  protected  spot.  Let  some  hundreds  of  the  beans  be 
set,  about  four  inches  apart  every  way,  and  at  about  the  same  time 
as  those  in  the  drills ;  there  will  then  be  plants  ready  to  fill  up  blank 
spaces  in  the  rows,  where  such  occur,  or  to  form  new  plantations 
from  the  seed  beds,  according  to  the  directions  above  given. 

33.  Tke  soil  for  kidney-beans  should  be  light  and  mellow,  in- 
clining to  sandy  rather  than  to  stiff  loam,  for  the  early  sowings ; 
but  for  the  summer  crops,  the  soil  may  be  much  moister.  It  should 
be  well  digged,  and  properly  manured,  with  moderately  rich  compost. 
The  quantity  of  seed  may  be  estimated  at  half  a  pint  for  80  feet,  to 
hUow  for  planting  at  the  distance  of  two  and  a-half  or  three  inches. 

34.  Sating  the  seed.  Select  the  earliest  and  finest  pods,  when 
ripe  and  mature,  and  lay  them  in  the  sun  to  dry;  then  clear  tbem 
from  the  husks,  and  preserve  them  in  bags  or  drawers,  in  a  situation 
that  is  perfectly  dry,  but  not  exposed  to  the  influence  of  artificial 
heat  irom  fire.  By  the  same  means,  the  seed  of  all  the  leguminous 
tribe  may  be  preserved. 

FoKCING   THE   KiDNEY-BeAN. 

The  dwarf  varieties  force  extremely  well  in  pots,  and  become 
h  delicious  treat  to  those  who  possess  the  convenience  of  a  vege- 
table, plant,  or  strawberry -house.      Sow  five  or  six  seeds  of  the 
yellow,  or  bufi*  beans,  in  a  48-size  pot,  having  previously  inserted 
k  loose,  fibrous  turf,  at  the  bottom  of  each  pot,  to  act  as  drainage, 
*knd  filled  it  with  light,  rich  loam.     Place  the  beans  near  to  the 
sides,  one  inch   under  the  soil;    and   set   the  pots   in  a  fomng- 
liouse,  where  the  fire  heat  is  never  below  sixty  degrees.     When 
the  plants  have  filled  their  pots  with  roots,  remove  them,  with  entire 
balls,   of  which  the  turfs  form  the   bases,   into   "twenty-fours,^ 
prepared  as  the  "forty-eights.'''*     Place  them  rather  deeply,  so  that 
\iB  {he  beans  grow,  earth  may  be  gmdually  applied  hij^ier  on  <  the 
litems;   finally,  leave  an  inch  spaee  to  admit  of  a  doe  supply f of 
^^ater.    If  the  plahts  nm  high,  ihty  mnist  be  stopped  at  ait  upper 


JiXVARY.]  KIDXET-BBAX.  4fl 

joini,  and  be  mpported  by  sticks  and  ties ;  but  this  is  an  evil  to  be 
guarded  sgunst  by  air,  and  a  free  exposure  to  sun,  setting  the  pots 
It  no  great  distance  below  the  glass. 

Water,  regularly  supplied,  so  that  the  soil  be  never  droughted,  is 
eswntial;  and  a  moist  atmosphere  is  the  only  safeguard  against  that 
pest,  the  red-spider^  (aearus  iellureits  or  kolosericeus,) 

Ktdney-^eans  may  be  forced  from  September  to  March  and 
April,  and  thus,  a  supply  will  be  obtained  till  the  crops  in  the  open 
ground  come  into  bearing.  They  will  bear  the  heat  (by  sun)  of  a 
pine-stove ;  t . «.,  75  to  80  degrees. 

Part  II. 
IMPLEMENTS  OR  TOOLS  EMPLOYED  IN  GARDENING. 

35.  The  instruments  that  have  been  invented  for  the  performance 
of  the  operations  of  gardening,  are  very  numerous.  Of  these,  not 
fewer  than  seventy-six  are  figured  and  described  in  Loudon^s  JEncy- 
dopofdia.  Some  of  them  are  indispensably  required  by  every  gar- 
dener; and  those  that  I  have  considered  to  be  such,  in  gardens 
possessed  of  any  common  degree  of  capability,  I  have  noticed  in 
the  annexed  list,  which  precedes  the  calendarial  directions  for  the 
operations  in  the  kitchen  garden,  for  January. 

1.  Tks  spade^  for  digging,  trenching,  and  planting. 

2.  The  skarel^  for  gathering  up  and  removing  manure,  litter,  &c. 

3.  The  fork.    Of  this  tool  there  are  three  principal  descriptions: — 

1.  The  pitchfork  of  two  prongs,  for  working  dung  and  litter — 

2.  The  three  prong,  with  flat  points,  for  digging  among  shrubs, 
forking  asparagus,  &c. — 3.  The  hand  fork,  for  light  work  in  flower 
borders. 

4.  The  hand-troteel^  with  a  curved  blade,  for  planting  and 
removing  bulbs  and  herbaceous  plants. 

5.  The  dibber^  of  two  sorts : — 1 .  Sharp  pointed,  sometimes  shod 
with  iron,  and  made  of,  or  like,  the  handle  of  a  spade. — 2.  The 
same  in  shape,  but  blunt-pointed,  for  making  holes  of  equal  diameter 
throughout. 

6.  The  pick-dxe^  or  planter^s  mattock,  for  grubbing  up  roots,  or 
working  in  refractory  ground. 

7*  The  hoey  of  two  sorts,  and  of  various  sizes  and  breadths. — 1. 
The  drag,  or  draw-hoe,  for  drawing  drills,  weeding,  and  earthing  up : 
the  blades  may  be  from  three  or  foiu*  to  six  or  seven  inches  across. — 2. 
The  Dttteh  or  thrust  hoe :  a  most  convenient  tool  for  light  weeding, 

for  looMning  the  surfiioe  of  the  ground.    The  operator  thrusts 
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it  forward,  and  as  the  work  proceeds,  walks  backward,  ^d  thus 
avoids  treading  on  the  hoed  ground. 

8.  The  rake^  for  dressing  beds  and  borders.  Three  sizes  are 
required,  varying  in  breadth  from  six  to  eighteen  inches ;  and  also 
in  the  length,  strength,  and  distance  of  the  teeth.  A  tcoodeth  hay- 
rake  is  useful  for  removing  Htter,  mown  grass,  leaves,  &c.  All 
rakes  are  improved  when  the  teeth  are  fixed  in  wooden  heads. 

9.  The  pruning-knife. — One  with  a  blade  more  or  less  curved, 
for  trimming  trees ;  another,  with  a  straight  blade,  and  very  sharp 
point,  for  cutting  off  the  smaller  twigs;  the  *'  Wharndiffe'''  pruning- 
knife,  originally  made  by  Rodgers,  of  Sheffield,  is  a  truly  convenient 
implement. 

10.  The  grafting  and  budding-knife ^  with  a  thinner  straight 
blade,  curved  off,  and  sharpened  at  the  back,  towards  the  point. 

11.  The  garden  shears^  for  clipping  quickset  hedges. 

12.  The  garden  hook^  for  trimming  hedges,  cutting  nettles,  &o. 
The  foregoing  list  contains  the  tools  which  SLve  of  general  utility: 

there  are  others,  such  as  the  pruning  and  grafting  chisel,  pruning* 
saw,  edging  shears,  scythe,  garden  lines  with  iron  swivel,  &c.  which 
are  often  required.  For  most  gardens,  two,  at  least,  of  Nos.  1, 3,  4, 
and  5,  should  be  kept ;  and  if  the  extent  bo  considerable,  and  there 
be  more  than  one  person  employed  in  the  garden,  each  pair  of  hands 
ought  to  have  one  of  these  tools,  and  (as  far  as  concerns  the  spade, 
No.  1,)  of  the  weight  and  dimensions  best  suited  to  the  strength  of 
the  operator. 

Part  III. 

OPERATIONS  IN  THE  VEGETABLE  GARDEN,  FOR  THE 

MONTH  OF  JANUARY. 

36.  If  the  month  prove  frosty,  the  only  directions  to  be  given 
are,  to  wheel  dung  or  manure  compost  to  the  plots  or  quarterfi 
which  stand  in  need  of  improvement;  to  protect,  by  temporary 
coverings  of  fern-leaves,  (t.  e.  fronds  of  fern,)  long  litter,  or  Jlufisia 
mats,  stretched  over  hoops,  &c.,  vegetables  that  might  suffer  from 
severe  frosts  and  cutting  winds:  such  are — celery,  young  peas,  beans, 
lettuces,  amall  cabbage-plants,  cauliflowers,  endive,  and  the  like. 
Remove  these  coverings  in  settled  mild  inter^^als,  when  the  ground 
is  thoroughly  thatred ;  for  otherwise,  to  expose  plants  whose  vessels 
are  penetrated  by  frost,  to  the  sudden  action  of  a  powerful  suti, 
would  be  about  as  wise  as  to  expose  a  frozep  limb  to  the  action  of  a 
kitchen  fire,  or  to  plunge  it  into  wann  water;  and  probably  would 
>k9/>it>ductiy6  of  a  oorre^ponding  beneficial  result!     Tftl^o  94y4p|bP^ 
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of  such  iatervalB,  when  the  surface  of  the  ground  is  pretty  dry,  to 
draw  a  little  fine  earth  against  the  stems  of  peas,  beana,  brocoli,  &o. 
Attend  to  neatness ;  removing  dead  leaves  into  a  pit,  or  separate 
ipaoe,  to  form  leaf  mouldy  and  litter  of  every  kind  from  the  garden, 
to  the  compost  heap.  Destroy  slugs,  and  the  ^gs  of  insects.  Dig 
and  trench  vacant  spaces,  when  the  ground  is  free  and  dry;  but  if  it 
be  sodden  with  water,  to  disturb  it  will  do  more  harm  than  good. 
Operations  of  this  description  should  always  be  performed  when 
the  earth  will  work  and  pulverize  freely,  and  without  clodding. 

If  the  weather  be  mild  and  open,  and  the  state  of  the  ground 
favourable. 

Sow. — Peas;  early  Warwick,  frame  and  Charlton,  about  the 
first  or  second  week ; — the  Prussian  and  dwarf  Imperial,  about  the 
last  week. 

Beans ;  early  mazagan  and  long  pods,  about  the  first  and  last 

week. 

Lettuce ;  in  a  warm  sheltered  spot : — choose  the  hardy  sorts,  as 
the  Cos  and  brown  Dutch;  but  not  before  the  last  week. 

Radishes;  in  the  second  and  fourth  week,  the  short  top,  and  early 
dwarf. 

TrantplanL — Cabbages;  the  early  York  and  sugar-loaf,  ^bout 
the  close  of  the  month. 

Earth  up  the  stems  of  brocoli  and  savoys ;  also  rows  (^  celery, 
to  Uanch  and  preserve  the  plants. 

General  obsertatiofK  It  is  a  good  plan  to  mark  eyerj  row  that 
is  sown,  or  planted  at  wj  time,  with  a  cutting  of  a  gooseberry,  cur- 
lant,  China  rose,  or  of  some  plant  that  will  strike  root  readily:  by 
this  means,  a  useful  or  ornamental  fruit  or  flowering  shrub,  is  often 
gained,  which  may  be  traiisplanted  at  almost  any  time — and  the 
ground  is  marked:  thus  two  objects  are  attained. 


SECTION  III. 

Part  I. 

MATUEAL  HISTOBY  AND  CULTIVATION  OF  THE  FOMIFEBOUS 

TRIBE,  OH  KERNEL  FBUIT-TREES. 

Subject   1.    The  Apple-Tree: — Pyrus  Mains.    Bosacew.     Class 
xii.,  and  Order  ii.,  Icasandria  Di-Pentagynea^  of  Linnaeus. 

Thjb  ep|0|iti|dj[ttQeric  character  of  the  genus  Pyrus^  is  '^  a  calyx 
Buperior,  five  deft;  petals  five.    Apple,  with  fi*om  two  to  five  n^em.^ 
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branaceous  capsules ;  seeds  two."'    (Smith's  English  Flora,)     The 
styles  are  from  two  to  five  in  number. 

37.  The  Apple  produces  its  blossoms  in  terminating  umbels,  on 
short  spurs  proceeding  from  the  sides  and  ends  of  the  branches  of 
the  wood  of  two,  three,  or  more  years'  growth.  The  fruit  is  round* 
ish,  containing  a  pulp  of  firm  texture,  and  sub*aoid  taste ;  the  seeds 
or  pips  are  ovate,  flattened  or  compressed,  and  are  produced  in  five 
or  six  oval,  coriaceous  cells,  in  the  centre  of  the  fruit.  "  In  its  wild 
state  it  is  termed  the  Crab^  and  is  then  armed  with  thorns.'*'  Accor- 
ding to  Loudon,  No.  4369,  it  appears,  that,  in  all  probability,  the 
apple  was  introduced  by  the  Romans,  to  whom  twenty-two  varieties 
were  known  in  Pliny's  time;  and  these  greatly  increased  at  the 
Norman  conquest.  Loudon  in  his  Catalogue,  at  No.  4377,  gives 
the  names  of  two  hundred  and  forty-one  varieties. 

This  tree  is  supposed  by  some  to  attain  a  great  age ;  but  Mr. 
Knight  considered  two  hundred  years  as  the  ordinary  duration  of  a 
healthy  tree.  Speechly  mentions  a  tree  near  Nottingham,  "  o( 
about  sixty  years  old,  with  branches  extending  from  seven  to  nine 
yards  round  the  bole,  which  in  1792,  produced  upwards  of  one 
hundred  pecks  of  apples."  The  apple-tree  accommodates  itself  to 
almost  any  soil  or  situation  of  the  British  Isles.  '^  Good  apples  are 
grown  in  the  Highlands  and  Orkneys,  as  well  as  in  Devonshire  and 
Cornwall ;  some  sorts  are  ripe  in  the  beginning  of  July,  and  others, 
which  ripen  later,  will  keep  till  June." 

38.  Propagation.  The  apple  may  be  propagated  by  seeds,  by 
cuttings,  suckers,  layers,  or  by  engrafting.  The  ^first  method  is 
practised  with  a  view  to  multiply  varieties,  or  to  raise  stocks  for 
subsequent  graftings.  Mr»  Knight,  the  late  President  of  the  Hor- 
ticultural Society,  performed  many  ingenious  experiments  on  seed- 
ling plants ;  among  others,  he  cut  out  the  stamens  of  the  blossoms 
to  be  impregnated,  and  afterwards,  when  the  stigma,  or  female  organ 
of  the  same  seedling  was  matured,  ho  introduced  the  farina  or  pollefiy 
produced  by  the  stamina  of  another  parent.  "  In  this  way  he 
produced  the  Downton,  red  and  yellow  Ingestrie,  and  grange 
pippin,  from  the  same  parents ;  viz.,  the  seed  of  the  orange  pippin, 
and  the  farina  of  the  golden  pippin."  The  Downton  Nonpareil  is 
another  apple  raised  subsequently,  by  Mr.  Knight.  The  iseeds  rcMj 
be  sown  in  autumn,  in  light  earth,  covered  an  inch,  either  in  pots  or 
beds.  The  end  of  the  first  year  they  should  be  transplanted  into 
nursery  rows,  from  six  to  twelve  inches  apart  every  way.  After- 
wards they  should  be  planted  out  where  they  are  to  renoumi'; 
the  distance  between  each  being,  according  to  Mr.  WiUlsnuiy  'Aji  or 
ejgbt  feet  ' . ' 
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The  Moond  mAtliod,  hy  eMings^  may  leadily  be  practised,  as  all 
the  varieties  may  succeed  thereby,  though  soma  much  more  readily 
than  others.  Those  of  the  Bur-knot  or  codling  tribe,  grow  as  well 
this  way  as  by  »ny  other;  in  fact,  boughs  of  an  inch  or  two  in 
thiekneas,  if  furnished  with  roundish  knobs  or  burrs,  with  fibrous 
processes  all  around  them,  (whidi  may  frequently  be  observed,)  if 
piloted  pretty  deep,  in  October  and  November,  will,  as  I  have 
prored,  produce  fine  apples  in  die  following  year.  ^^  The  trees  raised 
bj  cuttings  are  not  liable  to  canker,'*'*  (see  Hort.  Trans,  vol.  i.  120,) 
"and  this  is  supposed  to  be  owing  to  their  putting  out  no  tap-root, 
but  spreading  their  numerous  fibres  from  the  burrs  horizontally.'^ 
"All  apple-trees  raised  this  way,**^  Biggs  observes,  '^  from  healthy, 
one-year  old  branches,  with  blossoms  on  them,  will  continue  to  go 
on  bearing  the  finest  fruit,  in  a  small  compass,  for  several  years. 
The  cuttings  should  generally  be  young  wood,  with  a  small  portion 
of  dd  wood  at  the  lower  end.  Cut  off  the  tips  of  the  shoots,  and  all 
tlie  buds,  except  two  or  three  nearest  to  the  upper  extremity ;  then, 
nnooth  the  cuttings  at  the  lower  end,  and  plant  them  three  or  four 
inches  deep,  in  sandy  loam,  pressing  the  earth  firmly  to  them, 
watering,  and  covering  them  with  a  hand-glass.'*"  Let  this  be  done 
in  February ;  and  do  not  renuive  the  glass,  except  to  give  water, 
till  the  plants  have  made  an  inch  or  two  of  shoot.  Shade  them  from 
the  mid-day  sun,  and  give  air  in  July:  and  in  October,  the  plants 
may  be  removed  into  pots,  or  nursery  rows. 

By  layers  the  success  is  considered  to  be  certain,  and  the  desired 
variety  is  of  course  obtained.  The  proqess  of  layering  will  be 
described  in  a  future  number. 

Grafting  is  the  chief  method  of  propagating  the  apple,  and  the 
one  almost  universally  adopted  in  the  nurseries.  The  various  modes 
of  performing  this  operation  will  be  described  in  a  future  section : 
It  present  it  will  be  sufficient  to  notice  the  treatment  of  the  scions 
or  grafts,  and  the  season  when  they  should  be  collected.  Knight 
<^serve6,  ^Hhe  branches  which  are  to  form  the  graft,  should  be 
taken  from  the  parent  stock  during  the  winter,  and  not  later  than 
the  end  <tf  the  preceding  year;  for  if  the  buds  have  begun  to 
vegetate  in  the  slightest  degree,  (and  they  do  begin  with  the 
increasing  influence  of  the  sun,)  the  vigour  of  the  shoots  during  the 
first  season  will  be  diminished,  and  the  grafts  will  not  succeed  with 
equal  certainty.  The  amputated  branches  (or  scions)  must  be  kept 
alive  till  wanted,  by  having  the  end  of  each  planted  in  the  ground 
a  few  inches  deep,  in  a  shady  situation.'*^ 

Whatever  may  result  from  dry  and  thirsty  scions,  certain  it  is, 
that  cuttings  of  the  wood  of  the  preceding  spring,  taken  off  after  the 
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budt  are  swollen,  and*  placed  immediatelj  on  young  and  vigorous 
stocks,  will  succeed,  and  grow  directly ;  thus,  late  in  April,  I  have 
successfully  grafted  in  the  rind,  the  Blenheim  and  Downton  pippin, 
and  the  French  crab,  or  Easter  apple. 

Stocks  for  full  standards^  may  be  grafted  at  about  six  feet  from 
the  ground ;  or  they  may  be  grafted  near  the  ground,  and  a  single 
shoot  trained  from  the  graft,  to  form  the  stem.  For  middle-sized 
trees,  or  halfstandnrds^  three  or  four  feet  from  the  ground  is 
reckoned  a  proper  height ;  and  for  dwarf s^  eight  or  ten  inches,  or 
even  lower.  Miller  and  Knight  agree  in  recommending  to  ^'  graft 
near  the  ground,  where  lasting  and  vigorous  trees  are  wanted/^  For 
moderate  sized  stocks,  tohip  or  tongtie-gvnSimg  is  the  method  usually 
adopted ;  "or  the  new  mode  of  saddle-grafting  adopted  by  Knight ; 
and  the  general  term  is  the  end  of  February,  and  the  greater  part  of 
March.  Much  depends  on  the  season  and  situation.  The  guiding 
principle  is  to  make  choice  of  the  time  when  the  sap  of  the  stock  is 
in  full  motion,  while  that  of  the  scions  is  less  so,  from  having  been 
cut  off  and  placed  in  the  shade.'" 

Old  and  ill-bearing  trees  are  successfully  renewed,  by  the  process 
called  erown-grafting.  This  may  be  performed  during  March ;  and 
besides  the  success  which  often  attends  it,  a  variety  of  sorts  may  be 
introduced  into  one  and  the  same  stock.  Crown-grafting  has  been 
practised  by  me  during  more  than  seven  years  in  my  own  garden, 
with  very  gratifying  success,  upon  stocks  of  all  sizes  and  ages :  the 
wounds  heal  speedily  and  cicatrize  completely  :  it  is  no  uncommon 
circumstance  to  see  two  or  more  varieties  Upon  dwarf  or  espalier 
trees,  the  junction  of  which  it  is  difficult  to  ascertain. 

39.  Apple-trees  are  trained  as  full  standards,  half-standards,  and 
dwarfs.  The  first  of  these  is  suitable  to  orchards ;  the  two  latter 
to  small  departments :  the  dwarfs,  particularly,  are  fine  bearers,  and 
are  easily  kept  in  good  order. 

Espaliers^  according  to  Meams,  require,  in  the  first  litage  of 
training,  the  stakes  to  stand  as  close  as  twelve  or  fourteen  inches ; 
and  at  the  height  of  fully  five  feet,  to  be  furnished  with  a  cross  rail, 
to  connect  the  tops,  as  well  as  to  steady  them.  As  the  trees  extend 
their  horizontal  branches,  and  acquire  substance,  the  two  stakes  on 
each  side  of  the  one  that  supports  the  centre  leader  of  the  tree,  may 
be  removed  to  either  of  the  extremities  where  wanted ;  and  as  the 
tree  extends  further,  and  acquires  more  strength,  every  other  stake 
will  be  found  sufficient. 

Espaliers  are  formed  by  selecting  young  trees  with  three  find 
shoots.  Train  in  the  two  lower,  at  about  eight  or  nine  inches  from 
the  ground,  along  small  horizontal  sticks  or  laths,  nailed  or  tied  to 
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4e  upright  6talces  r    these  will  guide  the  shoots  correctly.     In  the 

pranmg  season,    eut   down  the  middle  shoot  to  abont  the  length  of 

twehe  inches  froTi\  the  base  of  the  two  lower  shoots ;  train  in  the 

well  placed  shoots    that  advance  from  the  middle  shoot;  tie  them 

akmg  similar  horizontal  sticks,  with  soft,  wet  Russia  mat,  or  bass, 

tttd  Kcure  the  perpendicular  direction  of  the  upright  leader.     The 

horizontal  branches  should  be  trained  to  regular  distances  of  about 

nx  inches  apart.      ^Espaliers  require  a  summer  and  a  winter  pruning. 

In  llie  former,  lay  in  the  young  shoots  of  the  year  which  are  likely 

to  be  wanted,  and  remove  all  the  foreright  and  misplaced  shoots, 

keeping  those  that  are  healthy  and  well  placed,  in  regular  order,  so 

y  to  preserve  the  utmost  neatness  of  appearance*.    For  the  method 

of  the  winter  pruning,  see  No.  45. 

40.  Modes  of  bearing^  and  manner  of  pruning,  "As  the  apple 
bean  upon  short  spurd  or  shoots,  which  spring  from  the  younger 
brlnches  of  two  or  more  years  growth,  appearing  first  at  the  extre^ 
mities,  and  extending  gradually  down  the  sides ;  the  same  branches 
kA  fruit  spurs  continue  many  years  fruitful ;  therefore,  from  this 
tnode  of  bearing,  apple-trees  do  not  admit  of  shortening  in  the 
general  bearerd :  it  should  only  be  practised  occasionally,  first,  where 
any  Extend  out  of  limits,  or  grow  irregular  and  deformed;  and 
secondly,  a  good  shoot  contiguous  to  a  vacant  space,  is  shortened  to 
a  few  eyes,  to  obtain  an  additional  supply  of  young  wood  from  the 
lower  buds  of  the  shoot,  for  filling  up  the  vacancy.  But  to  shorten 
without  such  a  motive,  is  not  merely  to  cut  away  the  first  and 
principal  bearing  part  of  the  branches,  but  it  also  occasions  their 
putting  forth  many  strong,  useless  wood  shoots,  where  ^fruit  spurs 
would  otherwise  arise;  whereas,  the  fertile  branches  being  culti- 
vated to  their  natural  length,  shoot  moderately,  and  have  fruit  spurs 
to  the  extremity.^  (AD«RCROi^fiiE.) 

41.  Soil  and  situation. — Knight  observes,  that  the  apple-tree 
attuns  its  largest  stature  in  a  deep  strong  loam  or  marly  clay. 
^'  The  most  suitable  land  to  plant  the  apple-tree  in,^'  according  to 
M'Phael,  {Gardener'^s  Remr.  p.  137,)  "  is  a  brownish  mellow  loam, 
not  less  than  three  feet  in  depth,  on  a  dry  bottom.  It  will,  however, 
do,  when  planted  in  other  kinds  of  earth,  such  as  sandy,  gravelly,  or 
clayey  soils  of  various  depths.  Before  the  trees  are  planted,  the 
ground  for  them  should,  if  it  will  admit,  be  trenched  two  feet  deep, 
and  more  or  less  manure  mixed  with  it,  in  proportion  according  to 

*  Compire  the  above  directions  with  those  of  Harrison,  detailed  at  some  length 
in  tlie  article  plunhtree,  June,  Section  III.,  which  are  in  a  great  degree  applicable 
to  the  appk  and  jiMr-treea. . 
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the  riohnew  or  poverty  of  the  state  it  U  found  in.  If  the  loil  be  of 
a  clayey  or  brick-earth  nature,  mix  it  well  with  Tegetable  mould, 
rotten  dung,  or  any  other  kind  of  manure  of  an  opening  quality ; 
such  as  peat  ashes,  soot,  or  the  scrapings  of  streets.  If  the  earth  be 
light,  or  of  a  sandy  nature,  besides  manure,  mix  it  with  some  strong 
soil  of  a  marly  nature.**^— -(See  chiefly  Loudon^s  Encydopcsdiay  article 
Apple,) 

It  is  proper  to  add  that,  later  experience  has  confirmed  the 
important  fact  of  the  great  mischief  which  results  from  deep  planting 
deep  soil,  and  the  application  of  manure  or  dung.  Pure  maiden 
loam,  or  turfy  loam  from  a  conmion,  placed  eighteen  inches  deep, 
upon  a  well-rammed  stratum  of  rocky  fragments,  gravel  stonesi 
brickbats,  and  lumps  of  chalk,  forms  the  most  appropriate  bed  for 
fruit-trees.  If  manure  be  used,  it  should  be  laid  on  the  soil,  above, 
and  over  the  roots,  as  mulchy  but  never  in  contact  with  them  :  this 
accords  with  the  principles  of  the  celebrated  Evelyn,  and  the  late 
respected  Mr.  Knight. 

42.  Choice  of  Sorts.  In  making  a  selection  of  apple  trees,  the 
extent  of  the  ground,  its  capabilities,  and  the  taste  of  the  occupier^ 
must  all  be  taken  into  consideration.  Nicol,  a  noted  Scotch  author, 
recommends  the  following  varieties;  I  add  the  two  Nonpareils. 

**  Ribsion  Pippin,  Carlisle  Ck>dling,  Kentish  Rennet, 

Oslin        do.  Royal  Russet,  Margaret  Apple, 

Gogar      do.  Norfolk  Beaufin,  Grey  Leadingtim, 

Kentish   do.  Royal  Pearmain,  Yorkshire  Greening, 

White  Hawthomdean,        Loan's     do.  Margill, 

Royal  Codling,  Golden  Rennet,  Pursemonth,** 

Kentish    do.  Old  Nonpareil^  DawrUon  NonparMi. 


Subject  2.     Pear  : — Pyrus  communis. 

43.  The  Pear-Tree  is  another  species  of  the  same  genus  as  the 
apple,  and  like  that  tree,  is,  in  its  wild  state,  thorny ;  but  differs 
from  ft  in  its  mode  of  growth,  by  tending  to  the  pyramidal  form. 
The  blossoms  are  white,  on  terminating  cor3rmbs,  (tu/is  or  dusters)^ 
from  buds  produced  on  short  spurs.  It  is,  in  its  wild  state,  a  native 
of  England,  France,  and  Germany.  Loudon,  at  No.  4433,  says, 
that  in  Pliny^s  time,  the  Romans  possessed  thirty-six  varieties,  and 
that  the  pear  is  still  more  valued  in  France  and  Italy  than  the 
apple.  He  adds,  that  Tusser,  in  1573,  in  his  list  of  fruits, 
mentions,  *'  peeres  of  all  sorts.^^  Miller  selected  eighty  sorts.  In 
France,  the  varieties  are  more  numerous  than  those  of  the  apple. 
The  British  nursery  lists  at  present  contain  from  two  to  tluee 


hondrod  names  x  and  he  himself  selects  and  describes  one  hundred 
andffteen.  (No.  4f4S7.) 

44.  The  Pear  may  he  propagated  by  layers  and  suckers,  but  not 
i«dily  by  cuttings.  The  plan  of  raising  from  seed,  for  stocks,  is 
preferred,  ^th  the  view  to  obtain  varieties  by  grafting  and  bud- 
ding. ^^  The  most  common  stocks  for  grafting,  are  the  common 
pear  and  wilding ;  but  as  the  apple  is  dwarfed  and  brought  into 
more  early  hearing,  by  grafting  on  the  paradise  or  creeper,  so  is  the 
pear,  by  grafting  on  the  quince  or  whitethorn.  It  will  also  succeed 
on  the  whiteheam  or  medlar,  service  or  apple.  Dubreul,  a  French 
gardener,  recommends  the  quince-stock  for  clayey  and  light  soils, 
and  the  free-stock  (t.  e,  a  stock  raised  from  the  seed  of  the  pear),  for 
cbalky  and  siliceous  soils.^^  According  to  Abercrombie,  pear-trees 
prefer  a  dry,  deep  loam,  when  the  stock  is  of  its  own  species :  on 
the  quince,  it  wants  a  moist  soil.  Knight  and  M'Phael  recommend 
a  strong,  deep  loam ;  and  the  latter,  a  high  wall  for  training  the 
better  sorts. 

45.  Pruning  and  training  Standards. — Permit  them  to  spread 
oat  freely  on  every  side,  keep  the  heads  moderately  open,  and  dis- 
place only  and  cut  clean  out,  any  cross  or  very  irregular  shoots. 
"  Pruning,**  Knight  observes,  "  is  not  often  wanted  in  the  culture 
of  the  pear-tree,  which  is  rarely  encumbered  with  superfluous 
branches ;  but  in  kinds  whose  form  of  growth  resembles  the  apple- 
tree,  it  will  sometimes  be  beneficial.**  In  pruning  espalier^  or  wail- 
treeSj  the  same  rule  will  apply  both  to  the  pear  and  the  apple-tree. 
Abercrombie  recommends  in  the  winter  pruning,  that  their  branches 
be  not  shortened,  but  trained  horizontally  to  the  wall  or  espalier  to 
their  full  length,  and  at  the  distance  of  about  five  or  six  inches.  If 
there  be  vacancies,  train  in  a  last  8ummcr''s  shoot;  or  if  these 
require  two  or  three  shoots,  then  it  may  be  needful  to  shorten  a 
main  shoot  to  throe  or  four  buds,  to  induce  it  to  throw  out  young 
wood  the  summer  following.  In  the  course  of  this  pruning,  take 
care  to  preserve  all  natural  fruit-spurs ;  but  cut  clean  out  all  those 
formed  of  the  stumps  of  shortened  shoots,  as  they  only  tend  to  pro- 
duce useless  wood-shoots.**  Harrison  and  others  adopt  the  mode  of 
keeping  only  short  spurs,  each  of  which  bear  but  once ;  then  it  is 
cut  out,  and  is  succeeded  by  an  embryo  bud  at  the  base.  Harrison 
has  some  curious  observations  on  the  subject. 

46.  Setting  the  fruit.  He  observes,  that  it  is  common  to  see 
healthy-looking  trees,  which  produce  abundance  of  blossoms,  and 
but  little  froit:  he  considers  the  barrenness  to  arise  from  the 
stamina  bein^  destitute  of  iarina;  or,  that  the  farina  has  fallen 
before  the  pistiUum  had  attained  a  proper  state  for  its  reception. 
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To  remedy  such  defects,  he  impregnates  six  blossomB  on  each 
(;orymb,  as  soon  as  the  pistillum  is  in  a  state  of  maturity ;  and 
chooses  for  this  operation,  blossoms  which  appear  nearest  to  the 
origin  of  the  spurs,  these  being  the  most  likely  to  set.  He  chootefl 
a  dry,  calm  day,  and  when  the  sun  is  not  very  hot ;  and,  after  the 
operation,  gives  each  tree  eighteen  gallons  of  manure  water,  or  soft 
pond  water,  at  the  roots.     See  Loudon,  Ency.  Gard.  No.  4457. 

The  great  variety  of  pears  precludes  any  specific  directions  for  a 
choice ;  everything  must  depend  upon  taste  and  conveniences. 

As  standards  for  the  orchard :  the  Windsor,  an  early  bearer, 
Bergamots,  the  summer,  autumn, — and  the  orange-jergonelle  -are 
choice  favourites. 

As  dwarfs,  or  wall-trees,  for  the  garden,  the  brown  and  green 
Beurree;  the  Easter  Beurree  is  extremely  fine,  and  is  a  fine  keeper; 
Beurree  d*'Aremberg,  and  Napoleon,  both  very  prolific,  ripe  in 
November. 

Pears  in  the  garden,  should,  if  possible,  be  trained  as  dwarf,  or 
half  standards.  Mr.  Knight  has  raised  many  new  varieties,  all  of 
which  bear  profusely  when  so  trained :  in  fact,  many  of  the  new 
French  and  Flemish  pears  will  succeed  perfectly  as  small  open 
standards  or  dwarfs. 


Subject  3.     The  Quince  : — Cydonia    Vulgaris^  formerly  Pyrus 

Cydonia. 

47.  The  Quince-tree  is  of  low  growth,  much  branched,  Mid  gene- 
rally crooked  and  distorted.  The  leaves  are  roundish  or  ovate, 
entire,  dusky  green,  whitish  underneath,  on  short  petioles  (foot- 
stalks). The  flowers  are  large,  white,  or  pale  red,  and  appear  in 
May  and  June ;  the  fruit,  a  pome,  varying  in  shape  in  the  diiferent 
varieties,  globular,  oblong,  and  ovate.  It  is  a  native  of  Austria  and 
other  parts  of  Europe;  and  is  mentioned  by  Tusser,  in  1573.  (Ency. 
Gard.  4459.) 

The  varieties,  according  to  Miller,  are  four  in  number,  viz. 

1.  The  pear  quince,  with  oblong  leaves  and  fruit. 

2.  The  apple  quince,  with  ovate  leaves,  and  rounder  fruit. 

3.  The  Portugal  quince — ^fruit  oblong,  more  juicy  and  less  harsh, 
cultivated  for  marmalade,  as  the  pulp  assumes  a  red  or  purplish  tint 
when  prepared. 

4.  The  mild,  or  eatable  quince,  less  austere  than  any  otherB. 
The  quince-tree  is  propagated  by  layers,    cutiingSi   and  by 

grafting;   it  prefers  a  moist,  soft  soil;  the  soil  in  which  it  ii 
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planted  cjin  scarcely,  indeed  be  too  moist, — not  to  say,  wet.     It  is 
dmost  invariably  trained  as  a  standard  tree. 

Subject  4.     Mbdlab: — Mespilus  ffertnanica.    Class  xii.  Order  ii. 

leasandria  Fentagynia. 

48.  The  medlar  is  a  small  branching  tree,  with  ash^coloured  bark, 
oval,  lanceolate,  serrated  leaves,  on  short  footstalks.  The  flowers 
are  produced  on  small  spurs,  at  the  ends  and  sides  of  the  branches. 
Bractes  (or  floral  leaves)  as  long  as  the  corolla;  calyces  terminating, 
fleshy;  petals  white:  fruit,  a  turbinated  berry,  crowned  with  the 
five  permanent  segments  of  the  caljrx;  pulp  thick,  mixed  with  hard 
granules;  and  containing  five  gibbous,  wrinkled  stones.  It  is  a 
native  of  the  south  of  Europe,  but  appears  to  be  naturalized  in  some 
parts  of  England.     The  sorts  or  varieties  cultivated,  are, 

1.  The  Dutch  medlar^ — ^flowers  and  fruit  large,  the  latter  ap- 
proaching to  the  shape  of  an  apple. 

S.  The  NoUingham  medlar^ — the  fruit  of  a  more  poignant  taste. 

3.  The  ttild  medlar, — with  smaller  leaves,  flowers  and  fruit. 

It  is  propagated  by  seeds  sown  with  the  pulp,  layers,  cuttings, 
or  by  grafting  on  seedlings  of  its  own  species,  or  on  the  other  species 
of  mespilus.  The  tree  prefers  a  loamy,  rich  earth,  rather  moist 
than  dry. 

In  pruning,  Forsyth  directs  the  same  sort  of  treatment  for  the 
medlar  as  for  the  quince — namely,  to  '*  cut  out  all  the  dead  or  can- 
kery  wood,  and  to  keep  the  trees  thin  of  branches,  where  it  is 
desired  to  have  large  fruit."  {Ency,  Gard. — Medlar,  No.  4465.) 

Gather  the  fruit  in  October  or  November,  M'hen  full  grown;  lay 
it  on  shelves,  or  on  a  dry  floor,  so  that  the  medlars  do  not  touch  each 
other.  When  matured,  they  will  be  soft,  the  pulp  brown,  and 
resembling  that  of  a  decayed  apple.  Light  appears  to  be  influential 
in  hastening  this  maturing  process;  hence  it  may  be  considered  one 
of  electro-chemical  agency. 

Part  II. 
OPERATIONS  IN  THE  FRUIT  DEPARTMENT. 

49.  Prune — Apple,  pear,  peach,  nectarine,  and  apricot  trees; 
examine  the  espaliers,  and  wall  fruit-trees,  and  remove  all  decayed 
shreds  or  tyers.  In  pruning  gooseberry  and  currant-bushes,  clear 
Uiem  of  all  superfluous  shoots,  and  of  those  which  cross  each  other. 

Plants  in  open  weather,  fruit-trees  of  almost  every  kind. 
Dig  and  stir  the  earth  after  the  trees  have  been  pruned  and 
nailed.    Destroy  vermin  either  by  pouring  boiling  watAx  abowtiXloA 
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stems  and  roots  of  trees,  or  by  washing  the  stems  and  main 
branches  with  a  liquor  composed  of  about  four  pounds  of  quick  lime, 
and  four  ounces  of  flowers  of  sulphur,  first  carefully  mixing  them 
with  a  little  water,  and  then  adding  more  till  it  becomes  of  the  con- 
sistence of  cream; — lay  it  on  with  a  stiff  painter^s  brush.  If  the 
sediment  be  suffered  to  subside,  the  yellow  supernatant  fluid  will  be 
found  an  excellent  wash,  which  may  supersede  almost  every  other 
application  for  the  destruction  of  moss  or  lichens,  as  well  as  of 
insects.  This  preparation  has  recently  been  paraded  in  the  news- 
papers as  a  new  discovery.  I  myself  employed  it  in  the  year  1801, 
for  the  pine-apple  when  attacked  by  the  coccus^  or  turtle-insect; 
and  I  never  subsequently  saw  it  mentioned  in  print,  till  after  the 
publication  of  this  work:  so  much  for  pretended  discoveries. 

Miscellaneous. 

50.  Flowering  Shrubs  may  now  be  planted:  they  may  also  be 
pruned,— <»refully  removing  irregular  and  cross  branches.  Remark, 
that  shrubs  which  produce  their  flowers  at  the  extremities  of  the 
branches,  as  the  lilac,  must  not  now  be  shortened;  for  by  so  doing, 
the  blossoms  of  the  ensuing  spring  would  be  cut  off.  Others  that 
blow  from  buds  formed  on  the  stems,  such  as  laburnum^  may  be 
pruned  to  any  desirable  height.  When  the  shrubs  are  pruned,  dig 
the  departments  all  over,  and  make  them  neat  and  regular. 

Box  edgings  may  now  be  planted,  if  this  work  have  not  been 
performed  in  October,  which  month  is  to  be  preferred. 

Flower  borders^  if  they  have  not  been  hitherto  dressed,  should 
now  be  stirred  up  (in  mild,  open  weather,)  with  the  hand-fork. 
Work  in  some  light  compost  manure,  which  is  blended  with  some 
rotted  cow-dung.  Care  should  be  taken  to  avoid  injuring  bulbous 
roots  and  herbaceous  plants  not  yet  appearing  above  ground;  and 
during  this  operation  of  dressing  the  borders,  other  roots  may  be 
planted  to  fill  up  vacant  spaces;  but  it  is  quite  early  enough  for 
planting,  and  the  better  sort  of  roots  should  not  be  planted  till 
February  or  March. 


THE  NATURALISTS'  CALENDAR. 

JANUABY. 

"  January  is  usually  found  to  be  the  month  in  which  the  cold  is 
most  intense;  there  being  little  or  no  frost  in  this  country  before  the 
shortest  day,  conformably  to  the  old  saying, — ^  as  the  days  begin  to 
JengthetJy  the  frost  begins  to  strengthen.'  ^ 
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"  The  weather  is  commonly  either  bright,  dry  frost,  or  fog  and 
snow;  with  cold,  dark  showers,  about  the  close  of  the  month.'*'' — 
Aiein'^8  Calend.  of  the  Year.  There  are,  however,  decided  excep- 
tions to  the  rule;  for,  after  a  very  wet  autumn,  the  weather  may 
settle  at  the  turn  of  days,  and  become  dry  without  frost;  such  was 
the  case,  to  a  remarkable  extent,  after  the  very  wet  autumn  of 
1821 ;  for  the  early  weeks  of  January  furnished  several  beautiful 
days,  with  a  temperature  of  from  40<*  to  45°.  When  such  mild, 
open  weather  does  occur,  the  succeeding  month  too  often  furnishes 
a  sad  reverse,  evincing  a  tendency  to  make  good  another  old  saying, 
"  If  the  grass  do  grow  in  Janevere,  ''twill  grow  the  worse  for'^t  all 
the  yere."" 

It  will  become  a  fact  of  chronology  that,  the  three  last  weeks  of 
January,  1838,  after  a  Christmas  of  peculiar  splendour  and  high 
temperature  (from  45°  to  nearly  60®),  we  were  visited  with  frost  of 
unusual  severity,  accompanied  with  extremely  little  snow.  On  the 
morning  of  the  twentieth  day,  about  sun-rise,  the  mercury  of  my 
instrument  receded  to  2  degrees  below  zero:  in  parts  of  Berkshire 
and  Buckinghamshire  6  degrees  minus  were  observed:  and  the 
snow  did  not  once  cover  the  young  wheat,  which  lost  plant  in  some 
places  in  consequence  of  the  subsequent  power  of  a  scorching, 
brilliant  sun.  Situations  not  four  miles  apart  experienced  a  diffe- 
rence of  several  degrees. 

Avera^  height  of  the  Barometer,  in  inches  and  hundredth  parts,  29    5 
Averageheightof  the  Thennometer,  in  degrees  .        .        .  34f 

Ab<mt  the  Jif^  week  ;----fihel\'lesaBna\]s  or  slugs,  {Hdix)  and  earth 
worms  {LunJ>rieu8  terreitris)  appear. 

Second  week ; — red-breast,  {MotaciUa  rubicola)  sings;  nut-hatch, 
{BiUa  europeed)  heard;  hedge-sparrow,  (MotaciUa  modvlaris)  gray, 
and  white  wagtail,  (MotaciUa  ecBrulea  et  alba)  appear. 

Third  iceek; — ^larks,  (Alauda  pratemis)  congregate;  missel,  or 
mistletoe-thrush,  expressively  styled,  in  some  counties,  "  the  storm- 
cock,'*  (Turdus  mscitorwi)  sings;  green  woodpecker,  (Picus  viridie) 
utters  its  laughing  notes;  blackbird,  (Turdus  merula)  if  the  weather 
be  fine  and  open,  is  frequently  heard;  wren,  (MotaciUa  troglodytes) 
sings;  its  note  is  most  vivid,  rapid,  and  joyous. 

FouHh  week^  and  to  the  end  of  the  month;— sky-lark,  (Alauda 
artensis);  wood-lark,  (Alauda  arborea);  chaffinch,  (FringiUa 
ccelebs);  and  one  or  two  species  of  titmouse,  (Parus)  sing. 
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SECTION  I. 
SCIENCE  OF  GARDENING. 

Part  I. 
ELECTRICITY. 

51.  After  what  has  been  said  in  the  first  section  of  January, 
on  the  agency  of  earths  and  soih^  in  the  preparation  of  nourishihent, 
and  its  distribution  to  the  fibres  and  roots  of  plants,  it  would  appear 
most  natural  to  enter  at  once  into  an  investigation  of  the  nature  and 
offices  of  tcater;  the  importance  of  which  fluid  to  the  life  and 
growth  of  plants,  is  familiarly  known  to  every  one.  In  fact,  it  would 
probably  suggest  itself  on  reflection,  even  to  superficial  observers, 
that  as  plants  could  not  be  supported  without  a  medium  in  which 
to  establish  their  roots,  neither  could  they  grow  or  thrive,  without  a 
due  supply  of  sap;  a  fluid  that  is  chiefly  derived  from  water,  the 
proximate  element  of  the  nutritive  matters  contained  in  the  floil. 
Although  it  is  acknowledged  that  water  stands  next  in  order  to  the 
earths,  as  an  operative  agent  in  the  process  of  vegetable  growth; 
fitill,  however,  consistency  requires  that  the  investigation  of  causes^ 
or  flrst  principles,  should  precede  the  recital  of  efiects.  To  excite 
the  ihquiring  mind  to  such  investigation,  has  been  my  avowed 
object;  and  as  I  am  fully  persuaded  that  electricity, — I  mean  elec- 
tricity in  the  most  comprehensive  meaning  of  the  term, — ^is  the  actu- 
Ming  cause  of  all  the  phenomena,  not  only  of  vegetable  lifb,  but 
also  of  those  attendant  on  the  formation  and  decomposition  of  water 
itself,  I  could  not,  consistently  with  this  persuasion,  enter  upon  the 
consideration  of  any  other  of  the  natural  agents,  (most  of  which 
appear  to  me  to  be  effects,  produced  by  the  operation  of  some 
mighty  cause)  until  I  had  endeavoured  to  trace  that  cause  to  its 
Muroe,  with  a  view  to  discover  its  nature  and  operations;  and 
especially,  since  with  this  investigation  is  connected  the  inquiry 
into  the  existence  of  the  ^'^  one  general  principley^  which  was  alluded 
to  by  Professor  Playfair  in  one  of  his  last  lectures,  an  extract  from 
which  is  given  in  the  preface. 

52.  The  electricity  of  nature^  though  probably  the  most  influ- 
entlal  of  ber  agents,  has  been  but  Uttle  known,  and  still  less 
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understood.  It  should  be  observed  that  I  do  not  intend  to  confine 
myBelf  to  an  inquiry  into  the  phenomena  of  electricity,  in  the  usual 
acceptation  of  the  term;  nor  do  I  mean  to  make  this  section  a 
treatise  on  that  science:  they  who  desire  to  become  acquainted  with 
common  or  artificial  electricity,  will  find  ample  means  of  instruction 
in  the  treatises  of  Priestley,  Franklin,  and  Eeles:  they  may  also 
derive  much  information  from  the  perusal  of  the  many  lectures 
delivered  at  the  London  Mechanics^  Institution,  as  they  are  reported 
in  the  Mechanics'  JReffister;  and  also  from  a  Treatise  on  Electricity^ 
published  in  two  parts,  under  the  superintendence  of  the  Society  for 
the  Difbsion  of  Useful  Knowledge.  That  impartial  little  work  (a 
work  which,  when  I  have  occasion  to  quote,  I  shall,  for  the  sake  of 
conciseness,  simply  style  the  Treatise,)  commences  by  stating,  that 
"  The  science  of  electricity,  which  now  ranks  as  one  of  the  most 
important  branches  of  natural  philosophy,  is  wholly  one  of  modern 
creation.  The  observations  of  Boyle,  Otto  Guericke,  Newton,  and 
a  few  other  philosophers  of  the  same  period,  contributed  somewhat 
to  the  extension  of  our  knowledge  on  this  curious  subject;  but  the 
information  collected  during  the  whole  of  that  period  amounted  to 
nothing  that  could  be  entitled  to  the  name  of  science.^^ 

This  is  doubtless  true   to  a  great  extent;  though  it  must  be 
admitted,  that  the  ancients  possessed  some  sublime  ideas  on  the 
subject  of  elementary  fire,  which  they  considered  as  the  grand  agent 
in  animal  life  and  vegetable  growth.     There  cannot,  however,  be 
a  doubt,  that  during  the  nineteenth  century,  the   experiments  of 
Davy  and  other  philosophical  chemists  on  that  important  modifi- 
cation of  electricity  termed  galvanism,  (or,  as  it  might  with  much 
greater  propriety  be  styled,  chemical  electricity,)  by  demonstrating 
the  intimate  connexion  which  exists  between  electricity,  chemistry, 
uid  magnetism,  have  done  more  towards  the  extension  of  the  light 
uid  dominion  of  science,  than  was  effected  by   the  labours  and 
treatises  of  any,  or  of  all  who  laid  claim  to  the  title  of  philosopher, 
since  the  discovery  of  the  art  of  printing.     "  So  rapid,"'*  says  the 
Treatise^  "  has  been  the  march  of  science  and  improvement,  that  it 
is  difficult  for  those  whose  attention  has  not  been  steadily  and 
exclusively  devoted  to  these  particular  objects,  to  keep  pace  with  the 
progress  of  discovery."^ 

53.  Agency  of  Electricity  in  Vegetation, — Notwithstanding  the 
Borprising  advance  of  the  science  of  electro-chemistry,  it  is  certain 
that  there  has  been  no  corresponding  advance  towards  a  clear  insight 
into  the  nature  and  extent  of  the  energy  which  electricity  exerts  in 
the  developenient  and  growth  of  vegetable  organized  beings.  In 
fact,  till  very  lately,  the  subject  appears  to  have  excited  scarcely  any 
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attention,  as  will  be  rendered  evident  from  the  quotations  which  I 
am  about  to  give  from  the  scanty  and  meagre  authorities  which  I 
have  been  able  to  collect  from  various  authors.  At  numbers  1196, 
1210,  1211,  and  1212  of  Loudon's  Encyclopcedia  (edit.  1826),  we 
read  as  follows : — 

"  The  heat  of  the  sun  is  the  source  of  growth^  and  its  light  the 
cause  of  maturity  in  the  vegetable  kingdom ;  this  is  universally 
acknowledged:  animals  will  live  without,  or  with  very  little  light; 
but  no  plants  whatever  can  exist  for  any  time  without  the  presence 
of  this  element.  The  agency  of  electricity  in  vegetation  is  less 
known.**' 

"  Electrical  changes  are  constantly  taking  place  in  nature  on  the 
surface  of  the  earthy  and  in  the  atmosphere;  but  as  yet  the  effects  of 
this  power  in  vegetation  have  not  been  correctly  estimated.  It  has 
been  shown  by  experiments,  made  by  means  of  the  voltaic  battery, 
that  compound  bodies  in  general  are  capable  of  being  decomposed 
by  electric  powers,  and  it  is  probable,  that  the  various  electrical 
phenomena  occurring  in  our  system,  must  influence  both  the  germi- 
nation of  seeds  and  the  growth  of  plants.  It  has  been  found,  that 
com  sprouted  much  more  rapidly  in  water  positively  electrified  by 
the  voltaic  instrument,  than  in  water  negatively  electrified;  and 
experiments  made  upon  the  atmosphere,  show  that  clouds  are 
usually  negative;  and  as  when  a  cloud  is  in  one  state  of  electricity, 
the  surface  of  the  earth  is  brought  into  an  opposite  state,  it  is 
probable  that,  in  common  cases,  the  surface  of  the  earth  is  positive. 
A  similar  experiment  is  related  by  Dr.  Darwin."  {Phytologia^ 
sect.  13.  2,  3.) 

^^  Respecting  the  nature  of  electricity^  different  opinions  are  enter- 
tained amongst  scientific  men;  by  some,  the  phenomena  are  con- 
ceived to  depend  upon  a  single  subtile  fluid,  in  excess,  in  the  bodies 
said  to  be  positively  electrified,  and  in  deficiency,  in  the  bodies  said 
to  be  negatively  electrified.  A  second  class  supposes  the  effects  to 
be  produced  by  two  different  fluids,  called  by  them  the  vitreous  fluid, 
and  the  resinous  fluid;  and  others  regard  them  as  affections  or 
motions  of  matter;  or  an  exhibition  of  attractive  powers,  similar  to 
those  which  produce  chemical  combination  and  decomposition,  but 
usually  exerting  them  in  masses." — Davy's  Second  Agricultural 
Lecture. 

"  A  profitable  application  of  electricity^  Dr.  Darwin  observes,  to 
promote  the  growth  of  .plants,  is  not  yet  discovered;  it  is  never- 
theless probable  that,  in  dry  seasons,  the  erection  of  numeioiu 
metallic  points  on  the  surface  of  the  ground,  but  a  few  feet  high,- 
might,  in  the  night  time,  contribute  to  precipitate  the  dew,  hy  fitiei- 
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litating  the  passage  of  electricity  from  the  air  into  the  earth;  and 
that  an  erection  of  such  points  higher  in  the  air,  by  means  of  wires 
wrapped  round  tall  rods,  or  elevated  on  buildings,  might  precipitate 
Bhowers  from  the  higher  parts  of  the  atmosphere.  Such  points 
erected  in  gardens  might  promote  a  quicker  vegetation  of  the  plants 
in  their  vicinity,  by  supplying  them  more  abundantly  with  the 
electric  ether."" — Phytdoffia^  13,  4. 

54.  Theorie$  on  Vegetable  Electricity. — It  is  evident  from  the 
foregoing  quotations,  that  the  influence  of  the  electric  fluid  upon 
T^etation,  was,  at  a  very  recent  period,  but  imperfectly  under- 
stood. Dr.  Darwin  had  doubtless  felt  a  gleam  of  the  truth;  but  he 
appears  to  have  overlooked  the  presence  of  the  pointed  tennina- 
tions  of  grass,  herbage,  leaves,  thorns,  and  prickles.  Nature  has 
provided  these  active  conductors,  and  in  them  we  are  enabled  to 
trace  the  origin  of  the  dew, — a  phenomenon  which,  by  blind  custom 
and  subserviency  to  theory,  has  been  ascribed  exclusively  to  the 
radiation  of  heat, — ^thus  mistaking  an  effect  for  a  cause.  In  France, 
however,  it  appears  that  M.  Dutrochet  has  given  it  as  his  opinion, 
**  thcU  the  motion  of  fluids  in  plants^  depends  upon  two  currents  of 
dectridty^  setting  tcith  very  unequal  force  between  the  denser  fluid  of 
ike  tree,  and  the  lighter  fluid  of  the  soil;  the  more  powerful  current 
getting  from  the  soil  to  the  tree,  and  so  producing  absorption,  by  con- 
teying  aqueous  particles  into  the  roots,  through  the  vegetable  mem- 
brane of  the  epidermis^  (or  cuticle).  We  trace  the  progress  of  true 
science  in  this  novel,  and  more  than  plausible  hypothesis:  it  does 
not,  it  is  true,  say  enough;  but  it  says  a  great  deal.  M.  Dutrochet 
subsequently  abandoned  his  electrical  theory.  I  regret  this,  and 
80  did  his  friend  the  late  President,  Mr.  Knight;  but  the  candour 
of  this  zealous  and  enlightened  man  must  be  admired.  In  our  own 
country,  another  opinion  has  been  advanced  in  a  letter,  addressed  in 
November  1827,  to  the  editor  of  a  late  periodical  register:  its  sub- 
ject was  "  the  relation  between  electricity  and  vegetation."  The 
writer  advocated  the  theory,  that  vegetation  is  continually  ex- 
tracting electric  influence  from  the  atmosphere:  that  vegetables,  as 
well  from  their  structure,  as  by  the  nature  of  their  juices,  are  pecu- 
liarly adapted  to  act  with  the  greatest  efficiency,  in  imbibing  the 
effluvia;  and  that  it  is  highly  probable  they  are  indebted  to  its  in- 
fluence for  their  vitality.  This  letter  is  well  written,  and  the 
arguments  of  the  writer  are  luminous,  and  ably  supported.  It  is 
inserted  at  full  length  at  the  end  of  the  second  section  on  vegetable 
physiology;  where  it  stands  conspicuous  as  one  of  the  main  supports 
of  the  system  to  be  therein  and  elsewhere  advocated. 

Ti0  Magassine  of  ffatprql  ffistory^  originated  by  Mr.  Loudon, 
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contains  a  proof  that  the  belief  of  the  actire  influence  of  the  electric 
fluid  in  the  work  of  vegetation  is  rapidly  gaining  ground.  In  the 
28l8t  page  of  No.  III.  under  the  head  '''  France^^''  we  find  the  fol- 
lowing extract  from  the  Bulletin  des  Sciences  NaiurelleSy  on  the 
Electric  Attraction  of  Leaves,  "The  influence  of  electricity  on 
organized  nature,  both  animal  and  vegetable,  appears  to  be  better 
understood.  The  state  of  the  atmospheric  electricity  is  well  known 
to  exert  a  very  marked  influence  in  man,  in  respect  of  health  and 
disease;  and  it  is  a  considerable  step  in  the  explanation  of  the 
sources  of  this,  which  has  been  ascertained,  if  not  discovered,  by  M, 
Astier.  His  experiments  have  led  him  to  conclude,  that  the  leaves, 
the  hairs,  the  thorns,  &c.  of  plants,  tend  to  maintain  in  them  the 
requisite  portion  of  electricity;  and  by  drawing  off  from  the  atmo- 
sphere what  is  superabundant,  that  they  also  act,  in  some  manner, 
as  thunder-rods  and  paragreles.  In  one  of  his  experiments,  M. 
Astier  insulated  the  thorns  of  growing  ])lant8,  and  upon  being 
exposed  to  the  atmosphere  when  the  electric  equilibrium  was  dis- 
turbed, they  distinctly  affected  the  electrometer.'*' 

On  comparing  the  different  authorities  which  I  have  collected 
together  in  the  present  paragraph,  it  will  be  evident  that,  till  very 
lately,  nothing  of  moment  was  known  of  the  operations  of  this 
power;  its  influence,  in  fact,  seems  to  have  been  looked  upon  as 
only  probable :  circumstances,  however,  have  arisen,  and  a  few  ex- 
periments have  been  recently  performed,  which  have  induced  some 
philosophers  to  conclude,  that  electricity  is  not  only  very  actively 
concerned  in  the  processes  of  vegetable  life,  but  that  vegetables 
themselves,  are  most  important  instruments  of  conduction,  and  tend 
to  regulate  the  state  of  atmospheric  electricity*.  The  science  of 
Vegetable  electricity  may  then  be  considered  as  in  its  infancy;  and 
therefore,  to  facilitate  its  progress  towards  maturity,  and  at  the 
same  time  to  guard  as  much  as  possible  against  the  danger  of  mis- 
taking effects  for  causes,  I  shall  endeavour  to  trace  electricity  to  its 
source,  with  a  view  to  ascertain  its  origin,  its  nature,  and  the  laws 
by  which  it  is  governed.  This  will  lead  me  to  bring  forward  an 
Metrical  kypothesisy  calculated  to  explain,  and  that  on  philosophical 
principles,  most  of,  if  not  all,  the  important  phenomena  with  which 
nature  abounds,  and  to  refer  all  the  grand  agencies  to  one  only, 
efficient,  and  governing  principle. 

55.  Source  of  electricity. — The  earth  has  been  usually  regarded 

•  While  we  speak  of  electricity,  we  must  not  overlook  magnetism,    Dificoverj 
after  discovery  Las  been  announced,  and  if  the  hypothesis,  that  in  magnetism  may 
be  traced  the  origin  of  eoM,  be  established,  the  science  of  meteorolDgy  will  be 
enriched  by  a  fact^  the  importance  of  which  is  beyond  present  conjectnreii 
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M  the  reservoir  and  source  of  electricity,  and,  in  a  qualified  sense,  it 
maj,  with  propriety,  be  admitted  so  to  be;  but  from  many  deep  and 
important  considerations,  the  mind  can  scarcely  be  satisfied  that  the 
evth  is  its  sole  and  primary  source.  The  form  of  our  planet,  its 
morements,  and  the  various  phenomena  of  attraction,  gravitation, 
the  yicissitudes  of  the  seasons,  and  mutations  of  the  weather,  which 
an  attendant  on,  or  result  from,  these  movements,  seem  to  point  it 
ODt  as  a  recipient  rather  than  as  a  generator, — as  a  body  acted  upon, 
rather  than  as  one  acting. 

To  the  #MW,  the  centre  of  the  system,  we  then  must  turn  our 
attention,  as  to  the  great  fountain  of  light  and  heat,  the  source  of 
warmth  and  vital  energy  to  the  whole  planetary  system;  to  the 
animal,  as  well  as  to  the  vegetable  creation. 

56.  Nature  and  constitution  of  the  sun, — Philosophers  have  been 
mnch  divided  in  their  opinions,  not  only  with  respect  to  the  nature 
and  constitution  of  the  body  of  the  sun  itself,  but  also  to  those  of 
the  light  and  heat  transmitted  in  its  rays.  "Some,''  says  Dr. 
Hntton,  "have  considered  the  sun  as  a  body  of  fire:  they  say  he 
diines,  and  his  rays  collected  by  concave  mirrors,  or  convex  lenses, 
will  bum,  consume,  and  melt  the  most  solid  bodies;  or  else  convert 
ikem  into  ashes  or  glass.  The  sun's  rays  produce  the  effects  of  fire, 
(xmsequently,  the  sun  is  a  fiery  substance.'' 

Sir  Isaac  Newton  and  others  believed  that  the  rays  of  light  are 
composed  of  particles  which  act  upon  the  minute  constituent  parts 
of  bodies  at  indefinitely  small  distances;  that  by  reciprocal  attrac- 
tions, and  by  being  reflected  and  refracted,  they  excite  a  vibratory 
motion  in  the  component  particles.  This  motion  increases  the  dis- 
tance between  the  particles,  and  thus  augments  the  bulk,  and  causes 
ticpansion; — a  certain  characteristic  of  fire.  This  expansion,  which 
is  a  beginning  of  disunion  of  the  parts,  being  increased  by  the 
increasing  magnitude  of  the  vibrations  proceeding  from  the  con- 
tinued agency  of  light,  the  particles  of  bodies  at  length  vibrate 
beyond  their  sphere  of  mutual  attraction,  and  thus  their  texture 
will  be  altered  or  destroyed :  from  solid  it  may  become  fluid,  as  in 
melted  gold;  from  fluid  it  may  be  dispersed  in  vapour,  as  in  boiling 
water. 

"  Others,  as  Boerhaave,  represent  fire  as  a  peculiar  substance  mi 
penerisy  unalterable  in  its  nature,  and  incapable  of  being  produced 
or  destroyed;  naturally  existing  in  equal  quantities  in  all  places, 
impen^tible  to  our  senses,  and  only  discoverable  by  its  efiects, 
when  by  various  causes  it  is  collected  for  a  time,  in  a  less  space 
than  that  which  otherwise  it  would  occupy.  This  matter  of  fire  is 
ndl  mippOBed  to  be  derived  from  the  sun ;  the  solar  rays,  whether 
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direct  or  reflected,  being  of  use  only  as  they  impel  the  particles  of 
fire  in  parallel  directions/' 

"  De  Luc  (Lettres  Physiques)  considers  that  the  solar  rays  are 
the  principal  cause  of  heat,  but  they  heat  such  bodies  only  as  do  not 
allow  them  a  free  passage.  He  does  not  admit  the  emanation  of 
any  luminous  corpuscles  from  the  sun  or  other  shining  substances, 
but  supposes  all  space  to  be  filled  with  an  ether  of  great  elasticity 
and  small  density;  and  that  light  consists  of  the  vibrations  of  this 
ether,  as  sound  consists  of  the  vibrations  of  the  air.'*'* 

57.  "2>r.  Herschd  supposes  the  sun  to  have  an  atmosphere  resembling 
that  of  the  earth;  and  this  atmosphere  to  consist  of  various  elastic 
fluids,  some  of  which  are  of  shining  brilliancy,  while  others  are 
merely  transparent.  Whenever  the  lucid  fluid  is  removed,  the  body 
of  the  sun  may  be  seen  through  those  which  are  transparent.  All 
the  phenomena  of  the  spots,  of  the  faculae,  and  of  the  livid  surface 
of  the  sun,  concur  to  establish  the  existence  of  a  solar  atmosphere 
of  a  very  considerable  extent." 

Dr.  Herschel,  by  many  interesting  experiments  on  the  nature  of 
the  sun's  rays,  has  firmly  established  a  fact  which  had  long  been 
disputed;  namely  the  separate  identity  of  light  and  heat;  that  they 
are  both  subject  to  the  laws  of  reflection  and  refraction;  that  they 
are  each  of  different  refrangibility,  are  liable  to  be  stopped  in  cer- 
tain proportions,  when  transmitted  through  transparent  bodies,  and 
to  be  scattered  on  rough  surfaces.  He  discovered,  also,  that  the 
most  refracted  rays  of  light — the  moiety  possess  the  lowest  heating 
power;  and  the  least  refracted — ^ther^J,  the  greatest  heating  power; 
and  the  mean  rays  of  the  prismatic  spectrum  showed  an  inter- 
mediate power.  Thus  in  the  red  rays,  by  an  average  of  experi- 
ments, the  thermometer  rose  &j-  degrees;  in  the  green  rays,  3i 
degrees;  and  in  the  violent  rays,  2  degrees. — (Hutton's  Math.  Diet. 
— *  Sun.') 

58.  Composition  of  the  sun's  rays. — Each  beam  of  light,  as  it 
comes  from  the  sun,  seems  to  be  compounded  of  all  the  kinds  of  rayi 
mixed  together;  and  it  is  only  by  separating  them  by  means  of  aglasi 
prism,  that  the  different  sorts  become  observable.  The  heating  power 
increases  from  the  middle  of  this  prismatic  spectrum  to  the  red  ray, 
and  is  greatest  even  beyond  its  visible  boundary.  Hence  it  is  in- 
ferred, that  the  rays  of  light  and  heat  nearly  accompany  each  other, 
and  the  rays  of  heat  exist  in  the  different  proportions  above  noticed. 
When  the  rays  are  transmitted  through  a  transparent  body,  the 
rays  of  light  pass  on  undiminished,  but  the  rays  of  heat  are  inter- 
cepted. When  the  sun's  rays  are  directed  to  an  opaque  body,  the 
rajTB  of  light  are  reflected,  but  the  rays  of  heat  are  absorbed  and 
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retained.  From  observation  it  appears,  that  the  sohir  rays  are  of 
three  kinds; — ^first,  rajs  which  produce  heat;  second,  rajs  which 
produce  colour;  and  third,  rajs  which  exert  a  chemical  action,  and 
deprive  metallic  substances  of  their  oxjgen.  The  first  set  of  rajs  is 
in  the  greatest  abundance,  or  are  more  powerful  towards  the  red 
end  of  the  spectrum,  and  are  least  refracted.  The  second  set  are 
tliose  which  illuminate  objects,  and  are  most  powerful  in  the  middle 
of  the  spectrum.  The  third  set  produce  the  greatest  effect  towards 
the  violet  end,  where  the  rajs  are  most  refracted.  The  solar  rajs 
pass  through  transparent  bodies  without  heating  them;  the  atmo- 
sphere, for  instance,  receives  no  increase  of  heat  bj  transmitting  the 
sunn's  rajs,  till  these  rajs  are  reflected  from  other  bodies. — {Idem — 
'Ray:) 

It  is  also  proved  that  convex  lenses  receive  no  heat,  although 
thej  transmit  the  solar  rajs;  which  bj  this  means  maj  be  made  to 
produce  a  most  intense  degree  of  heat.  It  has  likewise  been  ascer- 
tained, that  small  particles  of  steel,  placed  in  the  violet  ray^  become 
magnetic. 

69.  It  will  be  curious,  and  afford  a  subject  for  interesting  re- 
flection, to  compare  these  philosophical  observations  of  the  modems, 
with  the  following  passage  from  a  celebrated  French  author,  on  the 
dherealjire  of  the  ancients, 

"  The  action,**'  sajs  he,  "  of  the  sun  upon  terrestrial  bodies  having 
first  led  them  to  consider  its  substance  as  pure  and  elementarj 
fire,  thej  made  it  the  focus  and  reservoir  of  an  ocean  of  igneous  and 
luminous  fluid,  which,  under  the  name  of  ether^  filled  the  universe 
and  nourished  the  beings  contained  therein.  Thej  afterwards  dis- 
covered, bj  the  analjsis  of  a  more  accurate  philosophj,  this  fire,  or  a 
fire  similar  to  it,  entering  into  the  composition  of  all  bodies,  and 
perceived  that  it  was  the  grand  agent  in  that  spontaneous  motion, 
which  in  animals  is  denominated  life,  and  in  plants,  vegetation. 
From  hence  thej  were  led  to  conceive  of  the  mechanism  and  action 
of  the  universe,  as  of  a  homogeneous  whole,  a  single  bodj,  whose 
parts,  however  distant  in  place,  had  a  reciprocal  connexion  with 
each  other;  and  of  the  world  as  a  living  substance,  animated  bj  the 
organical  circulation  of  an  igneous,  or  rather  electrical  fluid,  which, 
bj  an  analogj  borrowed  from  men  and  animals,  was  supposed  to 
have  the  sun  for  its  heart."'  ^^  The  more,"  (sajs  the  author,  in  a 
note)  ^^  I  consider  what  the  ancients  understood  bj  ether  and  spirit^ 
and  what  the  Indians  call  akache^  the  stronger  do  I  find  the  analogj 
between  it  and  the  electrical  fluid.  A  luminous  fluid,  principle  of 
wanndi  and  motion,  pervading  the  universe,  forming  the  matter  of 
ibe  stars,  hnving  small  round  particles  which  insinuate  themselves 
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into  bodies,  and  fill  them  hy  dilating  itself,  be  their  extent  what  it 
will:  what  can  more  strongly  resemble  electricity?" 

60.  Nature  and  properties  of  the  sun^s  rays. — I  have  brought 
forward  these  various  authorities  for  the  express  purpose  of  ascertain- 
ing, as  far  as  it  might  be  possible,  the  real  nature  of  the  sun''s  rays, 
and  how  far  experiments  have  furnished  data  whereon  to  ground  a 
rational  hypothesis*;  and  it  appears  evident,  I  think,  that  the  Bun\i 
rays  are  primarily  composed  of  li^/it  and  magnetism;  or,  in  other 
words,  that  these  two  principles  are  existent  in,  and  are  primary 
components  of,  the  sun's  direct  rays.  Heat  is  doubtless  produced  by 
the  rays  striking  the  earth,  or  other  opaque  bodies ;  but  it  is  by  no 
means  proved  to  exist  as  a  component  or  primary  principle  of  the 
rays : — in  fact,  heat  appears  in  almost  every  instance  to  be  merely  an 
effect,  resulting  from  a  powerfully  exciting  cause.  This  subject  will 
be  investigated  more  at  length  in  the  section  on  Light  and  Heat. 
(May.) 

Of  the  existence  of  electricity  in  the  sun's  rays ;  that  is,  electri- 
city in  the  usual  acceptation  of  the  term,  we  have  no  evidence: 
experiments  have  as  yet  afforded  no  proof  of  the  presence  of  such 
electricity;  nor  have  any  phenomena,  purely  electrical,  been  observed 
in  the  sun's  rays ;  the  origin  of  the  electric  fluid,  therefore,  remains 
so  far  unaccounted  for. 

61 .  Electrizing  principle  of  the  sun, — A  vast  variety  of  fiwts 
seem,  however,  to  furnish  evidence,  amounting  almost  to  a  demon- 
stration, that  the  sun  is  the  source  of  all  the  electric  phenomena, 
and  that  his  beams  contain  an  electrizing  principle,  which,  when 
brought  into  action  in  a  proper  medium,  leads  to  the  formation  and 
developement  of  that  specific  fluid  which  we  term  electricity.  It  is 
scarcely  necessary  to  insist  upon  the  well-known  fact,  that  thunder- 
storms and  other  electric  phenomena  are  traced  to  the  influence  oS 
the  sun  in  summer ;  every  one  must  be  fully  aware  of  the  frequency 
of  summer  evenings'  lightning  after  very  hot  days ;  but  there  are 
other  circumstances,  less  notorious,  indeed,  but  not  less  worthy  of 
attention,  which  demonstrate  that  the  sun  exerts  an  energy  of  a 
peculiar  character,  and  which  is  altogether  distinct  from  that  of 
mere  heat. 

62.  Suns  influence  upon  Vegetables. — If  any  one  carefully  observe 
a  garden-bed  of  vegetables, — one  of  brocoli  for  instance, — ^the  plants 
will  be  seen  to  stand  firm  and  erect,  the  leaves  well  poised,  and  their 
stems  elastic,  till  towards  the  hour  of  noon,  or  probably  an  hour  or 
two  earlier,  according  to  the  season :  then,  and  during  four  and  five 
of  the  afternoon  hours,  the  leaves  become  flaccid  and  droq[> ;  but 
they  revive  again  as  the  evening  approaches,  hQwever  dij  th0 
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weather  may  be ;  and  these  effects  may  be  traced  during  the  autumn, 
and  long  after  the  great  power  of  the  sun  lias  declined*. 

If  some  plants,  particularly  those  of  the  voluble  or  twining  tribe, 
be  gathered  at,  or  soon  after  mid-day,  they  droop  almost  instantane- 
ously. In  the  month  of  August,  1828,  I  pulled  up  a  stem  of  the 
black  bind-weed,  (Polygonum  contohulus)  which  was  growing  in  a 
strawberry-bed :  it  was  scarcely  out  of  the  ground,  before,  to  my 
astonishment,  I  observed  that  every  leaf  and  footstalk  was  dropping: 
not  a  drop  of  sap  had  oozed  from  it,  nor  had  any  pressure  been  made 
on  its  stem  ;  yet  it  faded  almost  instantly. 

This,  and  many  other  facts  which  might  be  adduced,  tend  to 
prove  that  there  is  a  downward  or  descending  current  during  mid- 
day hours,  which  does  not  prevail  towards  evening  and  during  the 
night ;  at  which  times  the  ascending  current  prevails.  Naturalists 
have  remarked,  that  the  sap  does  not  flow  so  powerfully  during  mid- 
day, especially  during  the  summer  months,  as  it  does  in  the  night ; 
and  it  is  a  common  observation,  that  culinary  vegetables  should  not 
be  gathered,  or  cut,  when  the 'sun  shines  hot  upon  them,  as  they  are 
then  tough,  and  less  juicy  than  if  cut  early  in  the  morning.  The 
fact,  however,  must  not  be  disguised,  that  transpiration  takes  place 
during  day-light,  and  in  some  instances  to  an  extent  that  is  truly 
surprising.  I  noticed  in  the  summer  of  1834,  during  a  very  sunny 
forenoon,  the  effect  produced  by  some  leaves  of  a  Hamburgh  vine, 
the  under-surfaces  of  which  almost  reposed  upon,  though  they  did 
not  touch,  the  upper  surface  of  a  leaf  of  Musa  cocdnea:  the  water 
stood  in  drops  upon  the  latter,  but  none  was  seen  in  the  afternoon. 
Perspiration  will  therefore  account,  in  a  degree,  for  some  of  the 
appearances  of  flaccidity;  but  these  are  so  various  and  anomalous, 
that  we  must  refer  them,  in  a  great  degree,  to  the  operation  of  other 
attractive  causes ! 

63.  "  The  influence  of  the  different  solar  rays^''  says  Sir  Humphry 
Davy  (Agricultural  Lectures)^  '^  has  not  yet  been  studied,  but  it  is 
certain  that  the  rays  exercise  an  influence  independent  of  the  heat 
they  produce.  Thus,  plants  kept  in  the  dark,  in  a  hot-house,  grow 
luxuriantly,  but  they  never  gain  their  natural  colours;  their  leaves  are 
white  and  pale,  and  their  juices  watery  and  peculiarly  sacchariuc.'*'* 
—According  to  Knight,  they  merely  expend  the  sap  previously 
generated  under  the  influence  of  light.  If  we  consider  the  various 
phenomena  produced  by  a  wet  summer, — such,  for  instance,  as 
those  of  1828  and  1829,  wo  shall  find  that  the  principles  of  growth 
are  in  active  operation ;  and,  consequently,  that  the  branches  of  trees 


*  I  noticed  these  appearances  on  the  30th  November,  1828,— a  cloudy  day, 
thef  inometer  rfwot  W. 
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and  shrubs,  and  the  stalks  and  leaves  of  herbaceous  plants,  acquire 
a  rank  and  luxuriant  growth;  while,  on  the  contrary,  the  principles 
of  maturation  and  fructification,  are  comparatively  inactive  and  im- 
perfect:— thus,  the  ears  of  com,  in  such  seasons,  are  found  to  be 
deficient  in  their  yield,  and  inferior  in  their  quality:  seeds  of  many 
kinds  of  plants  frequently  do  not  ripen  at  all;  and  fruits  are  watery 
and  defective  in  flavour.     These  phenomena  and  results,  may  be 
philosophically  accounted  for  upon  the  theory  that,  vegetable  deve- 
lopement  and  maturation  depend  upon  the  action  of  two  currents : 
the  ascending  current,  propelling  the  sap  through  the  sap-veasels, 
and  promoting  the  increase  and  growth  of  the  green  and  more  purely 
herbaceous  parts  of  plants ;  while  the  descending  current,  or  that 
produced  chiefly  by  the  influence  of  the  sun's  rays,  laborates  the 
proper  juice,  the  aroma,  and  other  specific  and  compound  products, 
and  carries  them  downwards  from  the  very  extremities  of  the  leaves 
to  those  of  the  root.     I  speak  generally  in  this  place ;  there  are 
other  extremely  beautiful  and  curious  phenomena  constantly  exhi- 
bited in  the  vascular  system  of  plants,  which  will  be  noted  particu- 
larly hereafter.     The  influence  of  the  sun  is  exercised  in  a  very 
peculiar  manner  upon  flowers  and  the  organs  of  fructification,  prov- 
ing that  there  is  a  distinct  system  of  vessels  exclusively  employed 
in  perfecting  these  parts,  but  which  are  stimulated  by  opposite  influ- 
ences ;  for,  while  the  leaves  of  herbaceous  plants  are  depressed  and 
rendered  flaccid  by  the  sunbeams,  the  flowers  of  the  same  plants,  at 
the  same  moment  of  time,  expand  their  petals,  and  stand  erect  and 
firm  by  the  influence  of  these  very  beams.     Thus,  it  appears,  that 
in  tcet  summers,  that  principle  or  influence  prevails,  which  causes  the 
ascent  of  vapours,  and  covers  the  heavens  with  clouds,  hiding  or 
obscuring  the  genial  and  maturing  light  of  the  sun''s  rays ;  while, 
at  the  same  time,  it  produces  a  great  degree  of  activity  in  the  ascend- 
ing current  through  the  sap-vessels  of  plants,  which  forces  them  to 
run  into  long,  unsightly  haulm,  or  rank,  luxuriant  herbage ;    and 
renders  all  their  proper  juices  watery  and  immature. 

On  the  contrary,  in  dry  summers,  the  beams  of  the  sun  falling 
upon  the  leaves,  &c.,  and  being  absorbed  and  laborated  by  their 
vessels  and  cells,  render  all  the  proper  juices  mature,  aromatic,  and 
full  of  flavour ;  but  circumscribe  the  growth  of  the  merely  herbi^ 
ceous  parts.  They  also  stimulate  all  the  vessels  peculiarly  appro- 
priated to  that  most  important  work, — the  perfecting,  or  bringing  to 
maturity,  the  flower,  seed,  and  fruit. 

Great  heat,  during  May  and  June,  attended  with  aridity,  is  veiy 
inimical  to  fruit:  of  this  we  had  ample  proof  in  1835,  in  tb^ 
wretched  and  stunted  product  of  the  apple-trees  after  the  extfenM 
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heat  of  the  tbird  -week  of  June,  wherein  the  mercury  rose  from  82 
to  88  degrees.  In  1825, — that  memorably  hot  summer,  peaches  fell 
from  the  trees  about  the  period  of  "  stoning!*" 

64.  8un*8  influence  upon  the  Animal  Creation, — The  influence 
wUch  the  sun  exerts  upon  the  human  frame  and  the  animal  creation 
in  general,  is  strikingly  coincident  with  that  which  it  exerts  upon 
plants  and  vegetables.  Medical  men  of  observation,  particularly 
those  who  devote  their  attention  to  the  symptoms  arising  from  a 
deranged  state  of  the  organs  of  digestion,  cannot  fail  to  remark  the 
characteristic  expression  of  the  countenance  which  indicates  the 
sensation  of  a  peculiar  debility,  experienced  at,  or  rather  before 
Mon^  and  for  some  succeeding  hours.  Many  dyspeptic  persons, 
particularly  those  of  weak  and  irritable  nervous  construction,  are 
▼eU  aware  of  a  prostration  of  mental  and  bodily  strength,  which 
can  scarcely  have  any  other  origin  than  that  of  some  powerful  exter- 
nal cause  acting  through  the  medium  of  the  nervous  system,  and 
which,  at  times,  induces  a  complete  alteration  in  a  man's  views  and 
intentions  ;  insomuch,  as  to  render  him  a  different  or  distinct  being 
to  himself,  in  his  own  internal  feelings,  at  some  hours  of  the  day, 
from  what  he  is  at  others.  Persons,  even  in  comparatively  sound 
health,  experience  the  effect  which  is  regularly  produced  by  the  influ- 
ence of  the  sun  during  a  few  of  the  mid-day  hours : — it  is  not  mere 
lassitude  occasioned  by  heat^  it  is  not  debility  from  indisposition, 
but  a  relaxation,  or  privation  of  energy,  and  a  disinclination  to 
exertion  of  any  kind,  as  remarkable  for  the  peculiarity  of  their  atten- 
dant sensations,  as  for  the  periodical  regularity  of  their  recurrence 
and  abatement. 

They,  indeed,  who  constantly  enjoy  a  high  and  robust  state  of 
health,  may  not  be  able  fully  to  appreciate  the  truth  of  these  remarks; 
nevertheless,  they  may  readily  ascertain  the  general  fact,  that,  about 
the  hours  alluded  to,  there  is  a  quietude  throughout  nature ;  and, 
in  man,  an  abatement  of  that  hilarious  buoyancy  of  spirits  which 
is  experienced  by  the  healthy,  during  the  early  morning,  and  again 
in  the  evening. 

65.  Many  who  are  intimately  acquainted  with  the  habits  op 
ANIMALS — as,  for  instance,  coachmen  and  travellers,  who  have  con- 
tinual opportunities  of  observing  the  actions  and  habits  of  horses, 
may  remark  a  quietude,  or  even  langour,  which  is  not  apparent  in 
the  earlier  and  later  hours  of  the  day.  Some  horses  almost  invari- 
ably indicate,  when  on  a  journey,  an  absolute  debility  during  the 
afternoon ;  but  they  rally,  and  regain  spirit  and  vigour  in  the  eve- 
ning. Other  horses  may  not  manifest  any  great  degree  of  languor 
or  debility;  yet,  though  they  appear  not  to  suffer,  they  evince  but 
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little  of  that  fire  and  high  spirit  which  they  possessed  in  the  morn- 
ing, and  recover  with  the  return  of  the  evening.  The  effect  of  the 
mid-day  hours  upon  domestic  fowls  is  remarkable:  they  become 
quiet,  their  feathers  hang  down,  and  if  possible,  they  take  a  kind  of 
**  Siesta,^  perching  upon  a  paling,  a  hurdle,  or  upon  any  convenient 
rail  that  the  farm-yard  may  afford.  Many  of  these  effects  are  not  by 
any  means  confined  to  hot  or  moist  seasons :  they  are  produced  as 
well  during  the  frost  of  winter,  as  during  the  high  temperature  of 
summer.  The  foregoing  are  a  few  only  of  the  multitude  of  facts 
which  might  be  adduced,  and  which  have  led  me  to  conclude,  that 
all  electrical  phenomena  depend  upon  the  action  of  the  sun'^s  rays ; 
they  do  not  indeed  demonstrate  that  these  rays  create  electricity,  but 
they  afford  evidence  of  a  power  in  constant  operatian  throughout 
nature,  producing  effects  which  seem  to  point  to  remote  causes  that 
have  hitherto  been  but  little  suspected.  These  effects,  if  viewed  in 
connexion  with  the  phenomena  of  the  earth'^s  magnetism  and  elec- 
tricity, and  with  those  ascribed  to  gravitation,  display  a  grandeur  of 
simplicity  which  tends  to  satisfy  the  mind  that  there  is  indeed  one 
great  ewciting  principle^  to  the  influence  of  which  the  phenomena  of 
nature  may  be  ultimately  referred.  What  this  power  really  is,  and 
what  the  nature  and  extent  of  the  energies  which  it  exerts,  may  be 
rendered  more  apparent  by  the  following  hypothesis,  or 

ELECTRICAL   THEORY. 

66.  The  sun  is  either  a  solid  body  of  luminous  matter,  or  it  is  a 
body  surrounded  by  a  luminous  atmosphere,  containing  in  itself  the 
elements  or  principles  of  light,  magnetism,  electricity,  and  heat. 
These  elements  reach  the  earth  in  rays  or  beams,  which  furnish 
direct  evidence  of  being  primarily  composed  of  light  and  magnetism: 
they  also  contain  electrizing  and  calorific  principles^  which,  when 
brought  into  action  in  an  appropriate  medium,  produce  and  develop 
electricity  and  heat.  The  rays  of  the  sun  are  also,  under  certain  cir- 
cumstances, refracted,  reflected,  and  absorbed,  but  are  never  lost  or 
extinguished ;  every  particle  being  devoted  and  applied  to  the  effec- 
tuation of  a  specific  purpose. 

Among  the  chief  and  most  important  media  of  conduction  and 
absorption  are  vegetable  organized  beings^ — trees,  shrubs,  and  herbs, 
of  all  descriptions;  and,  by  this  process  of  absorption,  the  most 
beautiful  phenomena  are  operated. 

Plants  abound  in  pointed  terminations,  and  contain  a  vascular 
system,  composed  of  vessels  and  cells  abounding  with  juices,  which 
qualify  them  to  become  the  recipients,  and  most  ready  and  perfect 
conductors  of  electricity  in  any  of  its  specific  modifications.     The 
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solar  rays  thus  absorbed  during  their  passage  through  the  vegetable 
organs  become  themselves  decomposed,  while  they  effect  mauy 
electro-chemical  changes  in  those  organs.  Thus,  the  rays  of  light 
are  laborated  in  Yessols  of  the  flowers  and  leaves  expressly  adapted 
to  the  processes  of  separating  and  fixing  the  colouring  principle. 
Other  portions  of  the  solar  rays  ser\'e  to  stimulate  the  glandular  and 
other  vessels  of  the  leaf,  and  to  produce  and  propel  the  proper  juices 
of  the  plant,  which  are  then  carried  down  through  the  returning 
▼essels  of  the  bark,  or  deposited  in  appropriate  vessels  of  the  cel- 
lular system.  The  whole  of  the  unabsorbed  or  undccomposed  rays 
pass  downward  to,  and  through  the  roots,  and  thus  constitute  the 
ieseending.  current  of  iolar  vegetable  electricity.  Each  individual 
ipeeifio  process  is  performed  by  specific  means :  each  particle  of  the 
rays  is  devoted  to  a  specific  purpose;  and  the  combinatioi^s  and 
decompositions  are  effected  by  organs  specifically  adapted  to  the  ex- 
press purpose,  and  to  no  other ;  all  in  beautiful  harmony,  and  all  in 
accordance  with  the  purposes  of  infinite  wisdom. 

The  surface  of  the  earth  is  another  grand  medium  of  absorption. 
It  receives  the  direct  rays  of  the  sun;  one  portion  of  which  is 
reflected,  another  is  absorbed,  and  becomes  the  great  agent  in  cflfect- 
iDg  the  electro-chemical  processes  which  are  carried  on  within  the 
earth^'s  surface;  during  and  by  which,  the  decomposition  of  water, 
the  oxidation  of  metals,  the  formation  of  gaseous  bodies,  and  other 
great  natural  phenomena,  are  uninterruptedly,  and  for  ever  induced. 
It  is,  as  I  conceive,  during  the  induction  of  these  phenomena,  that 
the  electrizing  process^  is  begun  and  perfected ;  and  that,  not  only  by 
the  decomposition  of  the  sun'*s  rays  themselves,  but  also  by  an 
energy  which  they  exert  upon  matters  within  the  earth's  surface; 
and  the  results  of  this  electrizing  process  are  the  separation  of  the 
principle  of  magnetism  and  the  formation  and  developement  of  heat 
and  of  electricity. 

The  electricity  so  developed  is  distributed — if  not  through  the 
mass,  at  least  over  the  surface  of  the  earth ;  and,  in  this  sense,  the 
earth  may  be  considered  as  ''  the  reservoir  both  for  the  supply  and 
absorption  of  electricity."' 

If  the  foregoing  theory  be  correct,  the  phenomena  which  it  con- 
templates approach  those  of  the  Voltaic  electricity,  though  they  are 
conducted  on  a  scale  infinitely  more  grand.  Dr.  Faraday's  Netc 
Beeearchei  in  electricity  tend  to  throw  much  light  upon  the  subject 
of  the  immense  volume  of  that  fluid  which  is  distributed  throughout 
matter. 

But  magnetism  must  not  be  overlooked !  Is  it  identical  witli,  or 
a  modification  of  electricity?     At  all  events,  it  evincea  i^xslm 
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powers — which  remind  us  of{the  plus  and  minus,  vltrious  and  resinous 
qualities  of  the  old  electricians.  Perhaps  the  day  is  not  far  remote, 
when  these  two  grand  ethereal  agents  will  be  found  to  interpret  the 
phenomena  of  positive  and  negative  electricity ! 

67.  Such  are  the  principal  points  of  the  electrical  theory,  by 
which  I  propose  to  explain  the  various  natural  phenomena  that  may 
come  under  consideration  in  the  course  of  the  work.  In  the  mean 
time  I  would  observe,  that  although  some  authors  appear  to  have 
entertained  ideas  which,  if  they  had  been  closely  followed  up,  might 
have  led  to  a  well  digested  hypothesis ;  yet  it  should  seem,  that 
from  hesitation,  or  the  absence  of  internal  conviction,  they  have 
invariably  stopped  short  of  arriving  at  any  definite  conclusion. 
Thus,  Dr.  Thompson  has  observed  that  there  seems  to  be  a  close 
analogy  between  caloric  and  electric  matter: — "  Both  of  them  tend 
to  diffuse  themselves  equally,  both  of  them  dilate  bodies,  both  of 
them  fuse  metals,  and  both  of  them  kindle  combustible  bodies.  I 
do  not  mean  to  draw  any  other  conclusion  from  these  facts,  than 
that  electricity  is  very  often  concerned  in  the  heating  of  bodies,  and 
that  probably,  some  such  agent  is  employed  in  accumulating  the 
heat  produced  by  friction.  Supposing  that  electricity  is  actually 
a  substance,  and  taking  it  for  granted  that  it  is  different  from  caloric, 
does  it  not  in  all  probability  contain  caloric  as  well  as  all  other 
bodies  f  &c.,  &c. 

Dr.  Hutton  appears  to  have  entertained  more  sublime  and  com- 
prehensive ideas ;  for  he  closes  his  article  on  "  Electricity,^^  {Mathe- 
matical Dictionary^)  with  these  words:  "Perhaps  we  may  be  allowed 
to  enlarge  our  views,  and  consider  the  sun  as  the  fountain  of  the 
electric  fluid,  and  the  zodiacal  light,  the  tails  of  comets,  the  aurora 
borealis,  lightning  and  artificial  electricity,  and  its  various,  and  not 
dissimilar  modifications."*^ 

Other  authors  may  perhaps  have  approached  still  nearer  to  the 
electrical  theory  which  I  now  advance,  but  I  am  not  aware  of  that 
being  the  fact :  nor  that  any  one  has  ever,  or  in  any  way  alluded 
to  the  formation  and  developement  of  the  electric  fluid,  by  the 
decomposition  of  the  sun''s  rays  within  the  surface  of  the  earth.  I 
think  also,  that  I  have  placed  in  a  new  point  of  view,  the  phenomena 
of  the  ascending  and  descending  electrical  currents  through  the 
vessels  of  plants.  I  disclaim  the  idea  of  building  upon  any  man'^s 
foundation;  but  while  I  do  this,  I  cannot  but  claim  as  my  own,  all 
that  I  conscientiously  believe  to  bo  such,  till  I  be  convinced  that 
others  have  had  a  just,  and  prior  claim  to  originality*. 

*  The  reader  versed  in  the  French  language,  is  invited  to  perose  tlifii^Taiioat 
profound  articles  by  M.  Becqnerel,  and  others,  that  have  recently  mppmnd  im. 
Le$  Annalet  de  Chimie  et  de  Phyaiqus^  par  Gay  Luaac  ft  Arago.  April,  1831,  kn»  fta 
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Much  remains  to  be  said  on  the  application  of  the  theory,  in 
explanation  of  the  phenomena  produced  by  electro-chemical  agency; 
bat  the  subject  must  be  referred  to  the  sections  on  water,  on  heat, 
and  on  the  atmosphere ;  in  which  I  hope  to  produce  satisfactory 
reasons  for  believing  that  chemical  action  of  every  kind  is  effected  by 
dedric  agency^  and  that  in  every  case  where  electrical  phenomena 
are  discerned,  chemical  affinities  are  either  induced  or  regulated.  In 
the  mean  time  the  reader^s  attention  must  be  directed  to  the  consi- 
deration of  a  few  of  the  ordinary  laws  of  common  electricity,  with- 
out which  consideration,  the  present  section  would  be  left  in  an 
unfinished  state. 

68.  These  electrical  laws  are  usually  classed  under  the  following 
heads :  namely.  Excitation^  Attraction^  Repulsion^  Distribution^  In-- 
dudiouj  and  Transference;  it  will  suffice  to  consider  attentively  the 
operations  of  the  laws  of  Induction  of  electricity,  because  they 
mclude,  and  are  intimately  connected  with,  some  of  the  phenomena 
of  attraction  and  repulsion. 

By  the  term  induction^  is  to  be  understood  that  law  or  principle, 
by  which  a  body  charged  with  electricity  although  perfectly  insu- 
lated (or  cut  off  from  direct  intercourse  with  another  body  by  means 
of  non-conducting  substances,)  tends  to  produce  an  opposite  electrical 
state  in  all  bodies  in  its  vicinity,  or  within  the  range  of  its  influence: 
^^  thus  the  vitrious  or  positive  electricity  tends  to  produce  the 
resinous  or  negative  electricity  in  a  body  that  is  situated  near  it ; 
and  this  with  greater  energy  as  the  distance  is  smaller.  This  effect 
is  termed  the  induction  of  electricity.^^ 

"  If  an  electrified  body  charged  with  either  species  of  electricity 
be  presented  to  an  unelectrified  or  neutral  body,^"*  (but  without 
touching  it,)  ^'  its  tendency,  in  consequence  of  the  law  of  induction, 
is  to  disturb  the  electrical  condition  of  the  different  parts  of  the 
neutral  body.  The  electrified  body  induces  a  state  of  electricity 
contrary  to  its  own  in  that  part  of  the  neutral  body  which  is  nearest 
to  it;  and  consequently  a  state  of  electricity  similar  to  its  own  in 
the  remote  part.  Hence,  the  neutrality  of  the  second  body  is 
destroyed  by  the  action  of  the  first;  and  the  adjacent  parts  of  the 
two  bodies  having  now  opposite  electricities,  %ciU  attract  one  another r 
(See  Treatise,  No.  37,  38.) 

69.  It  is  of  the  utmost  consequence  that  this  most  influential 
law  of  induction  should  be  clearly  understood,  and  that  the  nature  of 
the  energy  which  it  exerts,  should  constantly  be  kept  in  view: 
because  on  it,  in  all  probability,  depend  not  only  many  of  the 
grandest  phenomena  of  nature,  but  also  those  which  result  from  the 
*^  play  of  chemical  affinities,'*^  and  these  are  intimately  connected 
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with  the  processes  of  fermentation  and  solution,  on  which  chiefly 
depend  the  preparation  of  vegetable  aliment.  It  appears  certain  that 
the  agency  of  induction  is  in  constant  operation,  and  that  no  limits 
can  bo  set  to  the  ea^tent  of  its  agency;  that  by  it,  electricity  is  accu- 
mulated in  bodies;  and  that  the  quantity  of  electricity  which  a  body 
may  contain,  depends  upon  the  extent  of  its  surface  more  than  on 
the  bulk  of  its  solid  contents.  It  moreover  appears  certain,  that  the 
spherical  form  is  the  one  most  favourable  to  the  retention  of  the 
electric  fluid  in  bodies,  while  on  the  contrary,  points  tend  to  effect 
its  most  rapid  dispersion.  The  Earth  and  Moon  are  of  a  form 
almost  spherical,  and  there  is  little  doubt  that  electricity  is  distri- 
buted over  their  surfaces,  and  is  maintained  and  renewed  (possibly 
in  specifically  distinct  modifications)  by  the  electrizing  principle  of 
the  sun''s  rays.  With  these  considerations,  will  it  not  be  reasonable 
to  pause,  and  enquire  whether  an  agent  like  electricity,  so  subtile,  so 
powerful,  60  susceptible  of  infinite  modifications;  the  reality  of 
whose  existence  is  undeniable,  and  the  nature  of  whose  phenomena 
admits  of  absolute  demonstration  by  experiment;  whether  such  an 
agent  be  not  capable  of  producing  all  the  phenomena  which  are 
Usually  ascribed  to  gravitation;  whether  it  may  not  govern  the 
movements  of,  and  regulate  those  attractions  between  a  planet  and 
its  satellite,  on  which  depend  the  vicissitudes  of  the  seasons,  the 
alternations  of  day  and  night,  and  the  ebbing  and  flowing  of  the 
tides !  Ekctricity^  as  has  been  observed,  is  known  to  exist ;  it  is 
known  to  bo  mofe  or  less  in  a  state  of  constant  operation;  in  a  word 
it  is  a  cause  producing  effects,  Gratitation^  on  the  contrary,  is  a 
conventional  term  for  an  effect — certain,  indeed,  but  resulting  from 
Ho  known  cause.  We  have  then  to  decide,  whether  it  be  the  more 
philoso])hical  to  admit  that,  so  tremendously  powerful  an  agent  as 
electricity,  is  capable  of  inducing  all  the  effects  ascribed  to  gravita- 
tion, or  to  remain  satisfied  with  the  assumption  that  bodies  gravitate 
solely,  because  by  the  law  of  their  creation  they  tend  to  fall  towards 
a  centre ;  or,  "  that  every  particle  of  matter  in  nature  gravitates,  or 
tends  towards  every  other  particle  !"*' 

70.  Little  more  remains  to  be  said  in  this  section;  but  if  we 
may  be  permitted  to  extend  our  views,  and  to  suppose  that  the  Butfs 
electrising  power  operates  upon  all  the  planetary  bodies,  and  esta- 
blishes their  primary  and  secondary  electrical  relations,  which  act  and 
re-act  one  on  the  other ; — if  moreover,  we  conceive  the  probability 
of  a  mutual  interchange  of  influences  existing  between  the  sun  and 
his  planets,  and  that  he  attracts  and  receives  from  them  that  matter 
which  supports  and  renews  the  luminous  fluid  that  composos  hia 
otrn  rBjrs;  bow  vastly  comprehensive  will  appear  the  rmfjtLty  )>hn 
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of  operations — ^a  J>lan  by  which  not  even  a  particle  of  liffht^  evet  is 
or  i^dl  be  lost ! 

Comets  have  by  some  been  supposed  to  reguUte  the  electrical 
relations  between  the  smi  and  the  planets;  and  by  others,  to  supply 
the  loss  vrhich  the  sun  sustains  by  emitting  rays  of  light  and  heat. 
I  am  inclined  to  believe  that  the  agency  and  influence  of  induction 
and  attraction  are  universal  and  complete;  that  a  reciprocal  and 
harmonious  interchange  is  for  ever  going  on  between  the  sun  and 
theplanets,  the  sun  itself  being  the  ''one  great  principle^  which 
operates,  and  ^*  connects  together  all  the  phenomena  of  the  material 
world*.'' 


SECTION  II. 


NATURAL.  HISTORY  AND  CULTIVATION  OF  ESCULENT 

VEGETABLES. 

Part  I. 
OF  THE  FUSIFORM,  OR  SPINDLE-ROOTED  TRIBES. 

Subject  1.     The  Red  Beet: — Beta^ulgaris*    ChenopidecB.    Class  v. 
Order  ii%    Pentandria  Digynia^  of  Linnaeus. 

71.  The  red  Beet  is  a  biennial,  with  large,  oblong,  succulent 
leaves,  of  a  dark  red  or  purple  colour.  In  the  second  year,  it  sends 
up  an  erect  stem,  bearing  greenish  flowers,  which  have  no  corolla, 

*  A  few  days  sufaseqaenUy  to  the  compleUon  of  the  foregoing  section^  I  met 
wilh  a  notice  in  some  of  the  public  prints  of  Professor  Leslie*s  Theory  qf  the 
mtemal  eofutUtaion  cf  th^  Earthy  wherein  he  states  the  opinion,  founded  on  experi- 
menty  that  the  globe  must  be  hollow  cht  cavernous  :  the  central  cavern  being  of 
neceamtj  filled  with  a  substance  of  vast  repulsive  power ;  to  which  cavern  the  sur- 
&ee  Is  as  it  were,  a  mere  'cmst  or  shell,  bearing  but  a  small  proportion  to  the 
diametar  of  the  sphera  There  is  but  one  substance  which  appears  to  possess  the 
Beoeeaary  dasticitjt  and  that  substance  is  light  in  its  most  concentrated  state, 
*'  whioby  when  embodied,  constitutes  elementarj  heat  or  fire."  It  may  be  impos« 
mUe  to  prove  of  disprove  the  truth  of  the  theory.  Be  this  as  it  may,  it  by  no  means 
impugns  the  hypothesis  which  I  have  advocated :  on  the  contrary,  it  is  in  com^^ete 
unis<Mi  with  the  views  I  entertain  of  the  universal  agency  of  induction.  Assuming 
then,  for  the  sake  of  argument,  that  Professor  Leslie^s  theory  is  correct,  and  that 
the  centre  of  the  globe  is  cavernous  and  replete  with  condensed  light,  **  shining 
with  intense  refulgence  and  overpowering  splendour  **;  I  stiU  insist  that,  that  light 
is  derived— not  intrinsic :  that  its  source  is  the  iun  ;  its  nature  electrical ;  and  that 
it  is  a  reeolt  of  the  electrising  process  before  described; — ^the  centre  of  the  earth 
being  the  deposiiory  of  a  laborated  fluid,  destined  to  perform  the  most  important 
olSoea  in  tba  ecdnomir  of  nature. 
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but  a  calyx  of  one  leaf,  cut  Into  five  segments ,  it  is  fleshy  at  the 
base,  and  permanent;  and  in  it  the  kidney-shaped  seeds  are  embedded, 
the  segments  closing  over  them.  The  root  is  of  a  deep  red  colour, 
and  sometimes  a  foot  or  more  in  len^h,  and  from  two  to  four  inches 
in  breadth.  "  The  red  beet,"*^  says  Loudon,  "  is  a  native  of  the  sea- 
coast  of  the  south  of  Europe,  and  was  cultivated  in  England  as  far 
back  as  the  year  1656."  The  roots,  to  be  rendered  easy  of  diges- 
tion should  be  boiled  till  perfectly  tender,  when  they  may  be  eaten 
warm  as  a  dinner  vegetable ;  or  they  may  be  sliced  and  used  with 
salads ;  or  if  the  slices  be  covered  with  vinegar,  they  form  a  delicious 
kind  of  pickle,  of  a  most  beautiful  colour ;  and  which  will  keep 
good  for  several  days. 

72.  Varieties  and  soil.     There  is  only  one  species,  but  about 
seven  varieties,  the  principal  of  which  are, — 

1.  The  long  rooted,  which  should  be  sown  in  deep  sandy  soiL 

2.  The  short  rooted,  purple-leaved. 

3.  The  green-leaved,  red-rooted,  requiring  a  depth  of  soil  equal  to  that  for  the 
long  rooted : — all  the  varieties  are  best  cultivated  in  ground  that  is  deep,  very 
fine,  rather  sandy,  and  dry;  rich  and  mellow,  but  by  no  means  manured  with  fresh 
rank  dung. 

4.  Beta  cycla,  or  silver  beet;  the  leaves  only  are  eaten  as  spinach. 

73.  Sowing  and  culture, — Beet  should  be  sown  annually,  about 
the  middle  or  latter  end  of  March,  or  early  in  April,  if  designed  for 
autumnal  use;  but  in  the  beginning  of  May,  if  intended  to  come  in 
the  next  spring.  Let  the  ground  be  manured  with  light,  sandy 
compost,  but  never,  as  has  been  said,  with  rank  dung;  or,  what  is 
far  better,  trench  the  plot  eighteen  inches  deep,  and  lay  three  inches 
of  strong  manure  at  the  bottom  of  each  trench,  to  attract  the  tap 
root,  and  bring  it  down  in  a  perpendicular  direction.  In  filling  the 
trenches,  remove  large  stones,  and  pulverize  the  ground,  making  it 
as  fine  as  possible;  do  this  a  month  or  two  before  sowing.  At  the 
time  of  sowing,  set  out  the  beds  according  to  the  number  of  the  rows 
required.  Stretch  the  line,  and  draw  an  even  drill  with  the  point 
of  the  hoe,  about  an  inch  and  a  half  deep;  drop  two  or  three  seeds 
either  at  regular  distances  of  eight  or  ten  inches  in  the  drill;  or  drop 
single  seeds  about  two  inches  apart  all  along  the  drill;  then  draw 
the  earth  which  the  hoe  raised,  back  again  over  the  seeds,  and  press 
it  down  firmly  and  hard,  with  the  spade.  Proceed  thus,  making 
rows  one  foot  apart  for  the  smaller  sorts,  or  eighteen  inches  for  the 
long  rooted: — three  or  four  rows  will  be  sufiicient  for  one  bed.  Cut 
the  edges  of  the  bed  evenly  by  the  line;  each  edge  to  be  at  least 
nine  inches  from  the  outermost  drill;  and  then,  form  little  foot  paths 
on  each  side  of  the  bed.    When  the  plants  come  up,  and  make  00010 
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little  progress,  thin  them  out,  so  as  to  leave  only  one  of  the  strongest 
in  each  spot,  and  eight  or  ten  inches  apart.  Beta  cycla  will  require 
yard  spaces. 

Beet  will  transpbmt;  but  the  operation  appears  to  reduce  the 
size  of  the  root.  Keep  the  rows  free  from  weeds  by  flat  hoeing 
between  the  drills.  Some  of  the  roots  may  be  ready  for  use  in  Sep- 
tember;— and  in  October  or  November,  dig  up  the  beets;  cut  off 
the  leaves  a  little  above  the  crown,  and  let  the  roots  be  preserved  in 
dry  sand,  for  use  during  winter. 

Be  careful  not  to  injure  or  cut  the  roots,  because  they  bleed 
much;  and  it  is  for  this  reason,  that  the  leaves  should  not  be  cut 
close  to  the  tops.  From  Sir  H.  Davy'^s  analysis,  it  appears  that 
lOOO  parts  of  the  red-beet  contain  148  parts  of  nutritive  matter;  of 
which  14  parts  are  mucilage,  or  starch;  121,  saccharine  matter,  or 
sugar;  and  13,  gluten,  or  albumen. 

74.  To  fate  the  seed^  transplant  a  few  of  the  best  roots;  place 
them  in  a  convenient  spot  apart  from  the  varieties  of  the  species: 
they  will  flower  the  second  year;  and  the  flower  stem  should  be  tied 
up  to  stakes  till  the  seed  be  ripe.  Cut  down  the  stalk,  lay  it  on  a 
cloth  exposed  to  the  sun,  or  under  an  airy  shed,  till  perfectly  dry: 
then,  separate  the  seed  vessels,  and  preserve  them  in  paper  bags,  in 
a  cool  room,  free  from  damp.  These  directions  will  apply  equally  to 
carrots  and  parsnips.  Beet  seed,  if  dry,  will  germinate  when  eight 
or  ten  years  old;  but  the  seed  of  the  two  latter,  should  not  be  trusted 
after  the  first  year. 

Subject  2.    The  Carrot.    Daucus  carota.     Vmhelliferw.    Class  v. 
Order  ii.     Pentandria  Digynia^  of  Linnseus. 

75.  The  Carrot  is  an  umbelliferous  plant;  its  seeds  are  elliptic- 
oblong,  compressed  transversely;  with  four  rows  of  flat  prickles,  and 
rough  intermediate  ribs;  calyx  obsolete;  petals  inversely  heart- 
shaped,  unequal;  flowers  separated.  It  is  a  biennial,  a  native  of 
this  country,  growing  plentifully  by  road  sides;  and  from  the 
appearance  of  the  umbels,  which  sometimes  become  concave,  the 
the  flower  has  obtained  the  name  of  '^  bird'^s  nest.""  The  leaves  are 
alternate,  on  broad,  concave  footstalks,  bi-pinnato,  cut,  narrow,  and 
distinctly  hairy:  the  root  is  of  a  red-yellow,  or  pale  straw-colour. 
A  white  variety  has  lately  appeared. 

76.  The  chief  garden  varieties  are,  the  early  horn ;  a  short,  small 
root,  for  early  crops;  which  may  be  sown  from  the  last  fortnight  in 
February  to  the  middle  of  March,  if  dry,  open  weather  occur.  These 
first  sowings  may  re^juir^  i^  shelter  of  haulm  or  fera  leaves,  occasion- 
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ally,  in  the  event  of  severe  frost,  and  cutting  wind.  The  second 
variety  is  the  orange  or  lonp  carroty  for  the  main  crop;  it  is  to  be 
sown  from  about  the  second  week  in  March  to  the  third  week  in 
April; — these  two  varieties  are  sufficient.  Succession  sowings  for 
drawing  as  young  carrots  throughout  the  year,  may  be  made  in  May, 
June,  July,  and  August. 

77.  Culture  and  Soil, — The  seeds  being  armed  with  forked  hairs, 
and  clinging  together,  should  be  mixed  with  an  equal  quantity  of 
sand,  a  little  moistened,  and  rubbed  between  the  hands,  in  order  to 
detach  the  seeds  from  one  another.  For  a  bed  of  thirty  feet  long, 
and  four  and  a  half  feet  wide,  one  ounce  of  seed  may  suffice.  Choose 
a  warm  border  for  the  very  early  sowings,  but  for  the  main  and 
succession  crops,  let  the  beds  be  in  the  open  ground.  Proceed  in 
every  respect  according  to  the  directions  given  for  the  beet  root; 
but  the  drills  need  not  be  quite  so  deep,  or  further  asunder  than  ten 
inches.  Scatter  the  seeds  evenly  along  each  drill;  and  do  this  in 
calm  weather,  as  they  are  very  light,  and  liable  to  be  dispersed  by 
the  wind.  To  allow  for  the  destruction  which  the  fly  may  occasion, 
BOW  the  seeds  pretty  thickly.  When  the  plants  have  attained  two 
or  three  inches  in  height,  thin  them  with  the  hand;  those  that  are 
intended  to  be  drawn  as  young  carrots  to  four  or  five  inches  apart; 
but  those  that  are  to  stand  for  the  main  crop,  to  eight  inches. 
Keep  the  plants  free  from  weeds  during  their  growth,  by  occasional 
hoeings  with  the  dutch  hoe.  Carrots  prefer  a  light,  sandy  soil,  and 
this  should  be  prepared  eighteen  inches  deep,  with  the  manure  at 
bottom.  It  should  be  a^  ^/20  as  possible^  and  free  from  roots  and 
stones,  as  these  interrupt  the  perpendicular  descent  of  the  carrot,  and 
force  it  to  branch,  or  take  a  spiral  growth.  Take  up  the  roots  late 
in  autumn,  and  keep  them  in  dry  sand. 

According  to  Sir  H.  Davy^s  analysis,  1000  parts  of  carrot  con- 
tain only  98  parts  of  nutritive  matters,  of  which  3  i)arts  are  mucilage 
or  starch,  and  95  saccharine  matter  or  sugar. 

Subject  3.   The  Parsnip.   Pastinaca  satita.   UmbeUiferw.    Class  v. 
Order  ii.    Pentandria  Digynia^  of  Linnaeus. 

78.  The  Parsnip  is  an  umbelliferous  plant,  a  native  of  England, 
and,  like  the  carrot,  a  biennial.  The  seeds  are  elliptic-ovate;  calyx 
very  minute,  obsolete;  petals  yellow,  lanceolate,  involute  and  equal; 
flowers  regular,  uniform,  perfect.  The  garden  parsnip  has  large, 
smooth,  pinnated  leaves,  of  a  light  green  colour:  the  roots  are  white 
or  cream  colour;  mild,  sweet,  and  aromatic. 

T9.  Culture  and  SaiL^^The  directions  for  beet-root  Imd  Cartot 
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are  equally  applicable  to  the  parsnip;  the  seed  must  be  new,  that 
of  the  last  yearns  production.  It  may  be  dropped  into  holes  an  inch 
deep,  made  along  a  line  with  a  blunt  dibber,  and  then  covered  with 
the  earth.  The  period  of  sowing  is  comprised  between  the  last 
week  o(  February^  and  the  first  of  May;  but  the  medium  is  the 
best;  the  weather  ought  to  be  dry,  and  the  ground  in  a  free,  open 
oondition^  Make  the  holes  nine  inches  apart  one  way,  and  twelve 
inches  another,  and  drop  four  or  five  seeds  into  each  hole,  to  be 
thinned  out  to  one  strong  plant,  when  the  plants  have  attained  two 
or  three  inches  in  height. 

If  parsnips  be  sown  in  drills,  by  scattering  the  seed  in  the  usual 
way,  first  draw  the  earth  over  the  seeds,  then  press  it  firmly  and 
evenly  with  the  flat  of  the  spade,  and  finally  rake  the  beds  level  and 
smooth  with  a  fine-toothed  rake. 

80.  If  the  ground  he  naturally  Btiff  and  clopging^  let  it  be  well 
trenched  in  the  preceding  autumn,  and  blended  as  truly  as  possible 
with  light  Bandy  compost;  then  set  the  ground  in  ridges,  to  be  mel- 
lowed and  broken  up  by  the  frost.  When  the  sowing  time  is 
arrived,  t^  the  following  method,  which  is  equally  applicable  to 
beet  and  carrot,  as  to  parsnips.  Level  the  ridges,  and  dig  the  ground 
piece  by  piece,  as  directed  for  beet;  then  strain  the  line  very  tight, 
and,  witii  a  strong  iron-shod  dibber,  or  round-pointed  crow-bar, 
make  holes  nine  inches  apart  along  the  Hue;  work  the  tool  round, 
till  each  hole  be  three  inches  broad  at  the  top,  and  of  depth  sufficient 
to  admit  the  root  of  a  well  grown  parsnip  quite  up  to  its  top: 
that  10)  supposing  the  weak  end  of  the  root  to  have  been  trimmed 
off:  each  hole  then  will  be  full  twelve  inches  deep.  Fill  these  holes 
one  by  one,  with  light  sandy  compost :  press  it  till  it  feel  moderately 
firm  in  the  hole.  Exactly  in  the  centre  of  this  compost,  make  a 
smaller  hole  half  an  inch  deep;  drop  in  four  or  five  seeds,  and  when 
one  row  is  sown,  dig  and  prepare  another  space  of  ground,  and  make 
another  set  of  holes  by  the  line,  twelve  or  fourteen  inches  distant 
from  the  first.  As  each  row  is  finished,  fill  up  the  holes  with  sandy 
compost,  and  press  it  firmly  with  the  spade,  then  rake  the  ground 
even.  The  evident  object  of  this  mode  of  proceeding,  is  to  give  a 
perpendicular  direction  to  the  roots  through  the  light  sandy  com- 
post, surrounded  as  it  is  by  the  stifier  ground  of  the  bed,  which  thus 
forms  a  kind  of  firm  sheath  to  each  individual  root.  The  plan  is 
reasonable,  and  it  has  been  repeatedly  and  successfully  tried.  The 
trouble  is  considerable  at  first,  but  the  distances  are  so  true,  that, 
with  the  exception  of  the  work  of  thinning  out  all  but  one,  and  that 
the  stnmgeat  plants  the  Dutch  hoe  will  effect  all  that  need  be  done 
in  ftitm^  Wi^  icaieely  any  trouble  or  loss  of  time. 
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According  to  the  analysis  of  Sir  H.  Davy,  1000  parts  of  parsnip 
contain  99  parts  oinutritite  matters;  of  which  9  parts  are  mucilage 
or  starch,  and  90  saccharine  matter  or  sugar.  {Agric.  Chem.  137.) 

81.  Uses  of  the  Parsnip, — Besides  the  common  use  of  this  root,  as 
a  dinner  vegetable,  the  Ency.  of  Gard.  says,  (No.  3724,)  "  that  it  was 
in  Catholic  times,  a  favourite  Leiit  root,  being  eaten  with  salted  fish; 
and  that  according  to  Neill,  parsnips  are  often  beat  up  with  potatoes 
and  a  little  butter;  and  of  this  excellent  mess  the  children  of  the 
peasants  in  the  north  of  Scotland  are  very  fond,  and  that  they  do 
not  fail  to  thrive  upon  it.  In  the  north  of  Ireland,  a  pleasant  beve- 
rage is  prepared  from  the  roots,  brewed  along  with  hops.  Parsnip 
wine  is  also  made  in  many  places.**^  Of  this  wine,  one  of  the  best, 
and  cheapest  of  the  home-made  wines,  and  of  the  most  easy  manu- 
facture, I  can  speak  from  experience.  The  process  is  certainly  not 
one  that  really  belongs  to  the  science,  or  practice  of  gardening;  but 
it  may  be  fairly  considered  one  of  domestic  economy,  and  as  such 
will  be  appreciated  by  the  domestic  gardener;  unless,  indeed,  where 
economy  is  conducted  on  such  rigid  principles  as  to  exclude  all 
thought  of  anything  in  the  shape  of  pleasurable  enjoyment* 

Receipt  for  Parsnip  Wine* 

Let  six  gallons  be  the  proposed  quantity:  then  clean  thoroughly,  twenty-fonr 
pounds  of  the  soundest  roots;  divide  each  root  into  four  longitudinal  pieces,  and 
cut  these  long  pieces  across,  so  as  to  reduce  them  to  little  pieces  of  about  three 
inches  each.  Put  these,  with  about  eight  gallons  of  soft  spring  water,  into  a  copper, 
or  iron  boiler ;  cover  the  vessel  closely,  and  bring  the  liquor  to  boiling;  let  it  bdl 
fully  three  hours,  or  tiU  the  parsnips  become  quite  tender;  try  them  occasionally, 
but  bo  cautious  not  to  bruise  them;  when  this  is  ascertained,  remove  the  fire,  and 
strain  the  liquor  through  a  hair  sieve  into  a  cask  or  other  open  wood  vessel,  with 
like  caution  not  to  render  it  turbid  by  crushing  the  roots ;  add  immediately  three 
ounces  of  the  best  pale  ai^^l  (crude  tartar  of  wine)  powdered,  and  stir  it  weD 
twice  or  thrice  in  the  course  of  half  an  hour ;  then  add  firm  and  good  loaf  sugar, 
in  the  proportion  of  three  pounds  to  each  gallon  of  the  wine  to  be  made ;  i  e, 
eighteen  pounds  in  this  instance;  stir  till  the  sugar  be  dissolved;  leave  the  cask 
uncovered  till  the  liquor  cool  to  7^**  of  the  thermometer :  if  it  be  kept  in  a  place 
where  the  temperature  is  regularly  at  about  GO**,  it  will  probably  ferment  spon- 
taneously ;  but  be  this  as  it  may,  barm  or  yetut  qf  beer  is  utterly  inadmissible,  it 
spoils  all  home-made  wines.  A  tasteless  ferment,  or  artificial  leaven,  is  readily 
obtained  by  boiling  two  ounces  of  wheat  flour  or  potatoe  starch,  one  ounce  of 
moist  sugar,  and  about  half  a  quarter  of  an  ounce  of  salt,  in  a  pint  and  a  half  of 
soft  water,  tiU  reduced  to  a  pint,  stirring  the  mixture  continually ;  then  remore  il 
from  the  fire,  and  when  cool,  bottle  and  cork  it  up,  and  place  the  bottle  in  the 
hearth  or  other  situation,  where  it  may  be  kept  gently  warm;  it  will  fennoii 
in  twenty-four  hours.  If  there  be  lees  of  a  previous  parcel  of  wine  perfectly  fresli 
and  sweet,  they  will  furnish  the  most  natural  ferment;  but  if  otherwise,  a  tea-cop 
full  of  the  mixture  (which  should  be  previously  prepared)  may  at  €ini  be  added, 
when  the  liquor  is  at  the  heat  mentioned  above :  now  ^yer  tbe  cadi^  fini  wHStk  a 
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laond  doth,  and  then  with  the  loose  head  of  the  cask  upon  the  cloth;  stir  the 
Hqvor  twice  a  day,  and  if  it  do  not  ferment  in  twenty-four  hours,  add  another  cup 
M  of  the  leaven.  In  three  or  four  days,  turn  the  wine  iu  to  a  itoeet  and  dry  six  gallon 
aik.  If  the  intention  he  to  make  a  sweeior  rich  wine,  fill  the  cask  quite  up  to  the 
bmig,  and  let  it  work  over,  and  be  filled  up  with  liquor  reserved  for  the  purpose : 
tUi  will  throw  off  the  froth,  or  product  of  fermentation ;  and  as  soon  as  the  chief 
Innng  ceases,  bong  the  cask  dose,  and  cover  the  bung  with  a  mass  of  moist  sand, 
Iflsving,  however,  a  vent  hole,  with  a  peg  doseljr  in  it,  to  prevent  accident;  but 
doie  it  as  soon  as  possible.  If,  on  the  contrary,  a  dry  wine  be  desired,  leave  about 
two  inches  space  in  the  bairel,  cover  the  bung-hole  with  a  tile,  and  stir  in  the  froth 
that  rises,  and  rouse  up  that  which  settles,  so  as  to  retain  and  disseminate  the  fer- 
nenting  principle,  and  thus  to  laborate  the  sugar  as  much  as  possible ;  close  the 
mk  tightly  in  about  ten  days,  and  shake  or  roll  it  well  once  or  twice  a  week  for  a 
mmth ;  whenever  the  wine  becomes  dry,  rack  off  the  clear,  into  a  clean  and  sul- 
plmred  cask,  (that  is,  one  which  is  filled  with  the  fumes  of  burning  sulphur.)  The 
Im  may  be  preserved  in  a  glass-stopped  bottle,  in  a  cool  place  for  a  future  brewing. 
Hareh  is  the  month  for  making  parsnip  wine;  the  wine  may  be  racked  in  clear 
weather,  about  the  end  of  the  following  December.  In  March  following,  it  should 
be  fined  with  a  quarter  of  an  ounce  of  isinglass,  dissolved  in  a  pint  of  the 
wine,  poured  into  the  cask,  and  stirred  round ;  when  it  lias  settled  and  become 
bright,  rack  it  again :  it  will  be  better  to  keep  it,  till  Christmas  following,  in  wood ; 
bftt  it  may  be  bottled  as  soon  as  bright,  after  fining.  Bear  in  mind  most  particu- 
liriy,  that  fining,  racking,  and  bottling  must  ever  be  performed  in  cool,  still,  and 
lerene  weather;  all  atmospheric  commotions  are  caused  by  agencies,  which 
bstaatly  affect  fermented  liquors  very  perceptibly.  Tlicse  directions  will  in  general 
vpfij  to  all  home-made  wines;  but  wines /ram  fruits  require  no  artificial  ferment 
or  leaven,  though  they  imperatively  require  to  have  three  times  the  quantity  of 
pare  juioe  of  fruit  that  is  usually  allowed,  and  also  the  addition  of  the  argol  or 
cmde  tartar :  this  appears  to  be  of  essential  utility  to  all  home-made  wines ;  it  gives 
a  quality  which  approaches  to  that  of  a  foreign  wine,  and  aids  the  vinous 
fennentation. 

Part  II. 

OPERATIONS  IN  THE  VEGETABLE  GARDEN,  FOR  THE  MONTH 

OP  FEBRUARY. 

82.  The  nature  of  the  weather  must  still  govern  the  operations 
of  the  month :  attend  therefore  to  the  remarks  made  under  the  head 
of  ^'operations'  in  the  last  month.  If  the  weather  he  mild  and 
pretty  dry, — 

Sow — Beans ;  the  mazagan,  long-pod,  and  Windsor,  about  the 
second  and  fourth  week. 

Celery ;  in  a  box,  in  heat. 

Onions ;  in  a  frame,  for  transplanting. 

Radish ;  short-topped  and  salmon,  twice  or  thrice. 

Cabbage ;  early  York,  Ham,  or  sugar-loaf,  to  succeed  the  main 
crops.    Also,  a  little  red  cabbage ;  all  about  the  last  week. 
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Spinach ;  once  or  twice. 

Salad ;  that  is,  mustard  and  cress,  every  week. 

Plant — rooted  of&ets,  or  slips  of  mint,  balm,  sage,  rue,  rose- 
mary, &c. 

Transplant — Cabbage,  from  the  nursery  beds,  for  the  main, 
spring  and  early  summer  crops :  this  work  may  be  done  whenever 
the  ground  works  freely,  and  is  not  wet  and  cloddy. 

Attend  to  neatness  in  every  quarter  of  the  garden ;  and  destroy 
vermin. 


SECTION  III. 

Part  I. 

.      NATURAL  HISTORY  AND  CULTIVATION  OP  STONE-FRUIT 

TREES. 

Subject  1.    Peach-tree: — Persica  Tulgaris^  Bosaceas.     Class  xii. 
Order  i.    Icosandria  Monogynia^  of  Linnaeus. 

83.  The  Peach  is  one  of  our  most  esteemed  fruit  trees.  Tho 
flowers  are  sessile,  i.  e.  without  footstalks ;  seated  on  the  branch, 
singly,  or  in  pairs ;  they  have  five-parted,  reddish  calyxes,  or  cups, 
and  bell-shaped,  pale  or  dark  red  corollas  of  five  petals ;  the  stamens 
are  twenty  or  more ;  style  simple ;  standing  on  a  roundish  germen^ 
which  becomes  the  fruit,  called  a  drupe : — this  is  downy,  furrowed 
from  the  insertion  of  the  stalk  along  one  of  its  sides ;  the  pulp  is 
firm,  succulent,  whitish,  yellow,  or  inclined  to  red;  the  stone 
pointed,  irregularly  and  deeply  furrowed;  and  the  kernel  bitter* 
The  leaves  are  spear-shaped,  glossy,  and  of  a  full  bitter  flavour ;  of 
which  some  persons  prepare  the  liquor  called  Crtme  de  Noyau. 
It  should  be  observed,  that  leaves  and  kernels  so  flavoured,  appear 
closely  to  resemble  those  of  the  laurel  and  bitter  almond,  and  yield 
by  distillation  an  essential  oil,  which  possesses  deleterious  qualities. 

According  to  Loudon,  (No.  4481,)  "  Sickler  considers  Penda 
as  the  original  country  of  the  peach,  which,  in  Media,  is  deemed 
unwholesome ;  but  when  planted  in  Egypt,  becomes  pnlpy,  delioions, 
and  salubrious.'*^  The  peach  also,  according  to  Columella,  when  first 
brought  from  Persia  into  the  Roman  empire,  possessed  deleterious 
qualities,  which  Knight  concludes  to  have  arisen  from  those  peaches 
being  only  swelled  almonds  (the  tuberes  of  Pliny)  or  imperfect 
/>aaches;    and  which  are  known  to  contain  prussio  aoid,  and  to 
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operate  unfavourably  in  many  constitutions.     The  date  of  intro- 
doction  according  to  the  Hortm  Britannicm  was  1562. 

84.  Propa^atian  and  Culture.  The  peach  may  be  produced 
from  the  stone;  and  this  mode  appears  to  be  much  pursued  in 
America,  where  numerous  varieties  are  raised ;  but  with  the  view 
of  perpetuating  any  choice  and  approved  sorts,  the  operation  of 
budding  is  resorted  to :  the  method  of  performing  which,  will  be 
described  in  a  future  section  on  the  scientific  operations  of  gar- 
dening. The  peach,  according  to  Abercrombie,  is  budded  on  plum 
stocks  ;  occasionally  on  almonds  and  peaches,  raised  from  the  stones^ 
The  budding  may  be  performed  in  July  or  August,  and,  for  a  dwarf, 
to  cover  a  wall,  at  six  inches  from  the  ground.  The  bud  will  shoot 
the  following  spring,  and  the  head  of  the  stock  is  then  to  be  cut  oiT, 
a  little  above  it.  The  bud  will  probably  make  a  shoot  of  two  or 
ihree  feet  in  the  first  spring ;  and,  in  autumn  following,  the  tree 
may  be  planted  where  it  is  to  remain.  At  a  year  old,  the  shoot 
must,  in  spring,  be  shortened  to  five  or  six  eyes,  to  force  it  to  make 
lateral  shoots,  so  as  to  fill  the  wall  as  expeditiously  as  possible. 
Authors  and  practical  men  difier  much  in  their  directions  for  per- 
forming the  work  of  training.  Copious  quotations  will  be  given  in 
a  future  number,  including  a  description  of  the  celebrated  French 
method  of  training  at  Montreuil.  I  now  confine  myself  to  Aber- 
erombie^s  plain  directions. 

85.  Future  culture  of  the  peach.  As  this  tree  usually  produces 
its  fruit  on  the  young  wood  of  the  preceding  spring,  a  regular  supply 
of  such  wood  must  constantly  be  provided  for,  by  careful  pruning 
twice  every  year.  "  Begin  the  summer  pruning  in  May  or  June, 
and  remove  all  ill  placed  and  bad  growths  of  the  year ;  which,  if 
attended  to  early,  may  be  effected  by  rubbing  them  off  with  the 
thumb ;  but  otherwise,  you  must  use  the  knife,  taking  off  all  the 
fore-right  shoots  issuing  from  the  front  of  the  branches,  and  any  of 
Inxuriant  growths,  quite  close,  carefully  selecting  a  large  supply  of 
all  the  rc^lar  side-shoots,  or  succession  bearers,  for  next  summer. 
displace  all  the  superfluous  or  abundant  ones,  leaving  plentifully  of 
the  proper  shoots  to  choose  out  of  at  next  winter's  pruning,  training 
them  now  close  and  regular  to  the  wall  at  full  length  all  summer, 
except  observing,  in  vacancies  to  pinch  any  shoot  where  wood  is 
wanted.'^  "  In  unnter  pruning^  from  November  to  March,  uu-nail 
most  of  the  branches,  select  a  proper  supply  of  last  summer's  shoots 
ibr  the  following  year's  bearers,  choosing  the  middling  strong,  best 
placed  ones,  to  arrange  at  about  five  or  six  inches  distance,  cutting 
out  the  superabundancy  close  to  the  mother  branches,  together 
with  part  of  ihe  dd  bearers,  down  to  the  first  proper  shoot  they 
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support, — ^making  room  for  training  the  requisite  succession  of  new 
bearers,  which  are  previously  to  be  shortened,  each  according  to  its 
strength,  to  promote  their  producing  a  supply  of  future  shoots  next 
summer.**' 

Notwithstanding  the  prevalence  of  custom  and  the  weight  of 
authority,  I  am  bound  to  enter  a  protest  against  winter-pruning. 
Whenever  we  cut  a  shoot  or  branch  in  the  torpid  season,  we  incur 
the  risk  of  doing  serious  injury.  Let  the  spring  disbuddings,  and 
summer  prunings  form  the  tree,  then  wait  for  the  swelling  of  the 
buds,  and  mark  the  situation  of  the  blossoms.  Select  those  shoots 
which  are  prepared  to  furnish  well  placed  shoots  for  the  next  years 
bearers;  and  retain  blooming  shoots  according  to  the  size  and 
powers  of  the  tree.  When  the  fluids  are  in  motion,  wounds  made 
with  a  sharp  knife  heal  freely,  and  the  deformity  of  dead  twigs  will 
be  prevented. 

A  preliminary  axiom  in  the  art  of  pruning,  and  one  to  be  con- 
stantly borne  in  mind,  is,  that  to  cut  a  branch  shorty  forces  it  to 
produce  wood  shoots :  on  the  contrary,  to  leave  a  branch  un-pruned, 
or  to  shorten  it  but  little,  inclines  it  to  produce  ^ow^r*  and/i'uii^ 
the  philosophy  of  which  will  hereafter  be  examined.  In  the  mean 
time  the  following  concise  rules  may  be  considered  as  certain  in 
their  practical  result:  Ist,  to  obtain  wood  shoots,  prune  short; 
2nd,  to  obtain  fruit  buds,  prune  long ;  3rd,  to  check  a  branch  of 
too  vigorous  growth,  bend  it  down  towards  an  horizontal  position ; 
4th,  to  strengthen  a  weak  branch,  raise  it  more  towards  a  perpen- 
dicular direction  ;  oth,  to  bring  a  tree  to  flourish  and  fill  up  at  the 
bottom,  bend  the  upper  branches  and  prune  them  long,  and  prune 
the  lower  ones  short.  Subject  to  these  rules,  as  guides  to  the  judg- 
ment in  particular  cases,  prune  generally,  each  branch,  to  about 
two-thirds  of  its  natural  length,  to  a  shoot  bud,  but  not  to  a  blossom 
bud.  ''  Cut  either  to  a  shoot  bud,  distinguished  from  the  blossom 
buds  by  being  long  and  thin,  and  the  others  round  and  swelling ;  or 
you  may  prune  to  a  twin  blossom,  which  generally  furnishes  a 
leading  shoot  from  between.  As  soon  as  pruned,  let  the  mother 
branches  and  new  bearers  be  regularly  nailed  to  the  wall  hori* 
zontally.  In  unfavourable  springs,  when  the  trees  are  in  blossom, 
defend  on  nights  in  frosty  weather  with  garden  mats,  or  with 
cuttings  of  the  branches  of  evergreens  furnished  with  leaves,  sticking 
them  between  the  branches,  taking  down  the  mats  every  fine  day, 
but  permitting  the  cuttings  to  remain  till  the  fruit  is  set  and  out  of 
danger.'' — {Pocket  Dictionary^  "  Amygdalus.") 

MThael  says,  that  "  in  training  a  tree,  whether  against  a  trellis 
or  a  wall,  it  should  be  spread  and  divided  equally,  so  that  no  part 
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umy  be  laft  bwe  from  the  ground,  on  each  side  of  the  tree,  to  as  far 
ai  the  tree  extendi.'*" — (Gard.  Bern.) 

FmrtUitjf^  in  every  part  of  the  tree,  is  the  chief  object  of  the  wise 
girdener ;  it  is  incompatible  with  absolute  preciseness  of  fi^re ; 
because  nature  cannot  be  constrained  to  produce  bearing  wood  at  all 
times  and  in  all  situations.  If  therefore,  a  blank  space  occur,  or  a 
kanch  fail  on  one  side  of  the  tree,  it  will  be  always  better  to  coax 
without  violence  a  small  branch  on  the  other  side,  so  as  to  bring  it 
over  the  vacancy ;  and  moreover  this  bending  of  the  wood  produces 
a  fertile  condition  of  the  buds. 

A  new  mode  ai  $ymmetrieal  training  invented  by  a  gardener  of 
tlie  name  of  Seymoub,  consists  in  leading  up  a  nine  or  ten  foot  wall, 
OM  cemireU  Hem^  from  which  branch  out  lateral  shoots  to  the  right 
ud  left.  From  these  laterals  (which  become  permanent  branches), 
secondary  shoots  are  trained,  but  only  on  the  u])per  side  of  each  : 
all  those  which  are  produced  from  the  lower  side,  being  rubbed  off 
as  they  appear.  The  secondary  shoots  are  the  bearers,  and  from 
these,  fresh  bearing  wood  is  sent  forth  every  year.  To  form  a  hand- 
some tree  by  this  new  method  of  training,  much  adroitness,  discern- 
ment, and  foresight  are  required :  with  the  exercise  of  these,  a 
beautiful  tree  of  exquisite  symmetry  is  the  result. 

86.  Proieciinff  the  fruit.  Mr.  Cobbett  objects  to  the  use  of 
bon^l^  and  mats.  ''  Frosts,^  says  he,  ''  descend,  that  is  to  say, 
their  destmctive  effects  come  down  upon  a  tree  perpendicularly.  It 
is  not  the  ecid  that  destroys  the  germ  of  fruit ;  it  is  the  wet  joined 
to  the  cold.*"  "  When  frosts  come  without  rain,  or  dews,  they  do 
very  little  harm  to  blossoms;  therefore,  the  thing  to  be  desired,  is 
something  to  keep  off  the  wet  during  the  time  that  the  blossom  is 
becoming  fmit.^'*  He  recommends  wood-bricks  to  be  built  into  the 
wall,  in  the  row  of  bricks  next  the  top  row,  at  suitable  distances, 
and  to  have  holes  bored  in  these  wooden  bricks,  to  admit  the  ends 
of  stout  rods,  or  pieces  of  iron,  about  two  feet  long,  exclusive  of  the 
part  to  be  inserted ;  and  just  before  the  blossoms  begin  to  burst, 
these  pieces  of  iron  are  to  be  fastened  in  the  holes.  Upon  these 
pieces  of  iron,  boards  are  to  be  laid  along,  by  the  top  of  the  wall ; 
"  the  boards  might  be  fastened  down  to  the  pieces  of  iron,  by  holes 
made  in  the  former,  to  admit  a  small  cord  to  fasten  the  former  to 
the  latter;  and  the  whole  would  remain  safe  against  the  power  of 
the  winds,  until  the  season  arrived  when  the  fruit  would  be  out  of 
danger.  The  boards  might  be  placed  rather  in  a  slanting  direction,  in 
order  to  prevent  rains  from  pouring  upon,  and  running  down  the 

waU." 

The  best  and  readiest  materials  for  protecting  fruit-trees  is 
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hunting^  or  an  old  flag,  of  the  required  length  and  breadth,  let 
down  every  frosty  niglit  over  the  tree  or  trees,  and  rolled  up  to  the 
top  of  the  wall  in  mild,  or  sunny  weather. 

87.  Tkinninp  the  fruit.  Suffer  no  single  shoot  to  ripen  more 
than  two  peaches :  commence  thinning  when  the  peaches  are  about 
the  size  of  small  gooseberries,  and  thin  them  finally  to  six  inches 
apart.  On  this  subject  Mr,  Cobbett  remarks:  "it  is  not  the 
producing  of  the  p^dp^  which  requires  the  great  effort  of  the  tree, 
but  the  bringing  of  the  seed  to  perfection ;  so  that,  though  you  are 
to  have  the  same  weight  of  peaches  on  a  tree  that  should  bear  one 
hundred,  as  on  a  tree  that  should  bear  two  hundred ;  still  the  effort 
required  from  the  tree  would  be  only  half  as  great  in  the  former  case 
as  in  the  latter;  because  in  the  fonner,  there  would  be  only  half  the 
number  of  seeds.'" — {Eiigli$h  Gardener^  No.  278.) 

There  is  something  exceedingly  curious  in  this  phenomenon  ;  it  adds  another 
proof,  to  the  many  already  existing,  that  there  is  a  distinct  set  of  vessels  appro- 
priated to  the  maturation  of  the  seed  ;  wliich,  when  excited,  seems  to  divert  the 
regular  course  of  the  fluids  in  the  vascular  system  of  the  plant,  and  wonderfuUy  to 
exhaust  its  energies.  I  suspect  this  sympathetic  action  to  be  carried  on  by  the 
agency  of  electric  cuiTeuts  taking  a  lateral  course  tlirough  the  medullary  or  diver- 
gent rays,  and  that  the  office^  or  one  of  the  offices  of  these  rays,  is  to  regulate  the 
sympathies  wliich  exist  between  the  vessels  of  nutrition,  and  those  of  fructification' 

A  very  interesting  paper  is  found  in  the  Annates  de  Chimie  et  di 
Physique^  torn.  46.  Fevrier  1831.  p.  147,  entitled,  Memoire  but  la 
maturation  des  fruits^  par  M.  Couvehchel  ;  lise  a  TAcademie  des 
Sciences,  le  10  Mai,  1830. 

88.  Varieties  and  soil.  Loudon  enumerates  fifty-three  varieties 
of  the  peach;  and  afterwards  mentions,  on  the  authority  of  Forsyth, 
the  sorts  which  may  be  suitable  to  a  small  garden ;  these  are 

The  early  Avant,  Royal  Kensington,  Early  Chaaoellori 

Small  Mignonne,  NobleMe,  Nivette, 

Anne,  Early  Newington,  [Catherine, 

Royal  George,  GaUande,    •  Late  Newington. 

The  best  catalogue  of  peach  and  nectarine  trees  if  found  in 
Grorge  Ltndley's  Guide  to  the  Orchard  and  Kitchen  Garden^  18S0« 
The  author  has  been  at  great  pains  to  classify  the  trees  according  to 
the  serratures  of  the  leaves,  and  the  structure  of  the  glanda  on  the 
peduncles. 

The  peach  flourishes  in  a  soil  of  good  meadow  earth,  or  top-apit 
loam,  enriched  with  vegetable  mould,  and  mulched  at  top  with 
dung ;  and  in  borders  trenched  twenty  inches  deep,  and  made  «p 
with  the  soil  thus  composed ;  on  this  subject,  much  will  be  laii 
in  the  section  on  ^^ forming  a  new  garden."" 


«) 
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PeftcheB  and  nectarines  grown  ou  the  open  wftU  are  liable  to 
muf  caaualtiefly  and  therefore  it  becomeB  extremely  desirable  to 
protect  the  treea  more  effectually  than  by  mere  coverings;  and  at 
the  Eime  time  to  accelerate  the  ripening  of  their  fruit.  Both  theM 
objeeta  can  be  accomplished  by  adopting  a  plan  now  to  be  described. 

Let  a  piece  of  ground  in  the  proximity  of  the  garden,  be  ex- 
eifaied  about  nine  inches  deep,  to  admit  of  the  erection  of  a  briok 
pit  twenty-one  feet  long,  and  from  six  to  seven  feet  wide;  the  front 
Will  should  not  be  more  than  four  flat  courses  of  bricks  above  the 
ground-level,  exterior  of  the  excavation;  which  will  admit  of  two 
courses  witbin  it  for  the  foundation.  The  side  walls  will  slope  from 
the  front  to  the  back  wall,  which  should  be  at  least  a  yard  above  the 
exterior  level,  and  thus  produce  a  good  bold  angle,  amply  nufficient 
to  carry  off  water,  and  obviate  drip  from  the  laj)8  of  the  glass. 
Pour  inch^  work  will  be  sufficient,  even  for  the  back  wall,  which 
may  be  pigeon-holed,  six  courses  high.  Six  lights,  supported  by 
rafters  let  into  curbs,  of  sufficient  strength,  properly  glazed  with 
quarries  6  by  4,  or  5  i  by  3^,  will  complete  the  erection.  A  trellis 
ecmsisting  of  sloping  strips  of  deal,  crossed  from  end  to  end,  by 
copper  wires  made  to  pass  through  each  slip,  nine  or  ten  inches 
below  the  glass,  will  be  required  for  the  purposes  of  training.  The 
ground  inside,  and  a  border  outside  the  front  wall  should  be 
trenched  eighteen  inches  deep,  and  filled  with  soft  turfy  loam,  ob- 
tained from  a  sheep-common  if  possible.  The  subsoil  must  be  dry, 
or  be  rendered  so  by  drainage;  and  all  water  which  falls  on  the 
lights  may  be  carried  off  to  a  reservoir  by  a  gutter  in  front.  The 
aspect  should  be  south  by  east. 

Thus  prepared,  a  good  tree,  the  variety  of  which  is  not  doubtful, 
(as  the  Fioki  hitive  or  OaJlatide  peach,  and  the  Elrug^  nectarine,) 
is  to  be  planted  in  the  border,  its  stem  let  in  through  a  central  open- 
ing in  the  front  wall,  so  that  the  tree  may  conform  to  the  slope  of 
the  trellis. 

The  roots  being  carefully  raised  and  distributed,  covered  with 
soft  earth,  insinuated  into  close  contact  with  every  fibre,  then  made 
firm  by  moderate  pressure,  and  by  pouring  a  copious  stream  of  water 
on  the  covering  soil,  will  progress  without  loss  of  time,  and  support  a 
moderate  crop  of  fruit  in  the  following  summer.  This  I  proved  in 
1836,  by  having  moved  a  young  hearing  peach  in  November  183S. 

The  operation  of  forcing,  if  so  it  can  be  called,  will  commence 
by  putting  on  the  lights  in  December;  and  in  January  applying  a 
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strong  lining,  three  feet  wide,  along  the  whole  extent  of  the  back 
wall.  When  the  blossom  buds  swell,  tarred  deal  boards  should  be 
put  over  the  lights  in  the  event  of  frost.  Thus  maintaining  a  tem- 
perature, without  sun,  of  50  to  56®  by  day,  and  admitting  air  freely 
during  sun-shine,  the  growth  of  the  wood  and  setting  of  the  fruit 
will  be  secured.  I  speak  from  the  experience  of  three  years,  con- 
firmed by  observing  the  progress  of  other  trees,  which  ha%'e  borne 
fine  crops,  almost  without  exception,  for  more  than  fifteen  years. 

A  young  tree  must,  of  course,  be  educated  for  two  or  three 
seasons;  but  a  tree  ready  for  bearing  may  be  moved  without  danger 
or  loss  of  time,  and  ripe  fruit,  of  the  highest  quality,  can  be  gathered 
late  in  July,  or  early  in  August.  Pruning  is  very  simple ;  extra 
shoots  are  taken  off  as  they  appear,  but  no  cutting  out  in  vtinter  is 
practised,  nor  till  the  fruit  is  set  in  spring;  then,  all  useless  wood  is 
cut  back,  to  a  well-placed  shoot  to  serve  as  a  future  bearer.  Fertility 
takes  the  lead  hehvQ  figure  in  these  peach-pits. 

Part  II. 
OPERATIONS  IN  THE  FRUIT  DEPARTMENT. 

89.  The  season  for  pruning  in  general  approaches,  as  the  blos- 
som buds  are  now  very  discernible;  therefore  prune  apricots, 
peaches,  and  nectarines,  if  the  blossoms  be  much  advanced:  prune 
also  apple  and  pear  trees;  vines,  gooseberry  and  currant  bushes.  It 
has  been  remarked,  that  professional  gardeners  prune  too  much,  and 
domestic  gardeners  too  little.  The  entire  removal  of  dead  and 
cankered  wood,  and  the  regular  distribution  of  the  branches,  are 
operations  of  real  utility;  but  it  is  certain,  that  many  trees  have 
been  forced  to  throw  out  useless  wood,  instead  of  fruit  branches, 
and  possibly  have  been  much  injured  by  habitual  close  pruning. 

Plant  fruit-trees  of  all  descriptions;  but  choose  open,  dry  w*eather. 

Remove  moss;  and  destroy  insects  on  the  bark  of  trees,  by  wash- 
ing the  stems  with  plain  lime-wash,  or  with  the  one  described  in 
January,  at  No  49. 

Gbafting. — Apple  and  pear  trees  may  bo  grafted  towards  the 
end  of  the  month,  though  it  is  still  full  early.  This  is  a  scientific 
operation  of  great  nicety,  difficult  to  describe,  and  hardly  to  be 
understood  from  any  mere  description.  More  may  be  learned  bjr 
attentively  observing  one  operation  performed  by  a  skilful  grafter* 
than  by  the  perusal  of  twenty  pages.  However,  as  the  8^ceevJof 
grafting  depends  upon  the  knowledge  of  the  physical  strnctiire  of  .tll9 
tree,  and  of  the  due  insertion  of  the  scion  into  the  stooky-  th^  sutyifit 
wiJ J  be  fully  noticed  hereafter.  .  .    , ,-  j ,-,,... . . ,, ., » t 
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90.  Dig  the  shrubberies;  sweep  and  roll  gravel  walks,  aud 
grass  plats;  trim  the  edges;  cut  up  weeds,  and  reiiM>Te  them,-  and 
all  litter  to  the  compost  heaps. 

jSc>ip  in  the  flower  borders^  a  few  hardy  annuals. 

Parterre  AaWers  for  bedding  out,  should  be  sown  in  heat:  Vet^ 
hena  tenasa;  Rhodanthe  ilafipUiii:  Petwiia  (varieties)  CUnUyiiia; 
Tkunberpia  alata^  et  alba;  soak  the  seeds  of  the  two  latter  in  warm 
water. 

TtumeplafU  and  divide  the  hardier  herbaceous  plants. 

HanA-fork  (in  mild,  dry  weather),  Uie  flower  patches  and  bor- 
ders: if  carefully  and  neatly  done,  the  surface  will  be  made  as 
smooth  and  level  as  after  the  finest  raking,  and  with  less  risk  of 
doing  injury. 

91.  The  following  trees,  shrubs,  and  border  plants  will,  in 
favourable  seasons,  be  found  in  flower  this  month. 

Tree$  and  Shrubs. — Apricot,  Armeniaca  xulgari$;  Peach,  Per- 
sica;  Mezereon^  Daphne  Mezereum  ;  Bay,  Laurus  nobilis;  Laurus* 
Viburnum  Tinus. 

Perennial  herbaceous  Plants, — Hepaticas,  purple,  blue,  and 
vfhitej  Anemane  hepatica ;  Lesser  Periwinckle,  Vinea  minor;  Poly- 
anthus and  lilac  Primrose,  Primula  teris;  Primrose,  Primula 
tulgaris. 

Bulbous  roots. — Winter  Hellebore,  or  Aconite,  HeUeborus 
lyeirialis;  Yellow  Crocus,  Crocus  Tcmus;  Snow-drop,  Oalanthus 
nivalis;   Dafibdil,  Narcissus  pseudo-narcissus. 


THE  NATURALISTS  CALENDAR. 

February. 

Pebhoart  is  usually  a  rainy  month; — "  February  fill  dyke ;" — 
there  are  exceptions,  however,  of  which  the  years  1827  and  1882 
fnmished  decided  examples:  the  first  was  brilliantly  dear  and  frosty, 
for  above  three  weeks  of  its  course;  and  in  the  latter  fogs  prevailed, 
bat  scarcely  a  drop  of  rain  fell.  In  general,  the  early  part  of  the 
taumth  partakes  of  the  character  c£  the  latter  end  of  the  preceding 
tybe;  and  dnring  the  remainder,  rain,  frost,  and  thaw  succeed  each 
odter  alternately.  The  sun  has  gained  so  mneh  power,  that  the 
thermometer  indicates  an  increase  of  several  degrees  in  teibpmiiwire. 
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The  average  height  of  the  barometer  is  about  thirty  inches. 

Ditto  ditto  thermometer,  about  thirty-nine  degrees. 

In  the  first  Week. — Blue  titmouse  (torn  tit)  Panis  ecsruleus, 
chirps;  marsh  titmouse,  (Paruspalttstrh,)  utters  its  two  sharp  notes, 
resembling  the  sharpening  of  a  saw;  bees,  (A pis  melii/era^)  appear; 
gnats,  {Culex  pipiens^)  float  in  the  sun-beams;  and  insects  hover 
about  sunny  banks;  moles,  {Talpa?^)  throw  up  their  heaps;  brown 
owl,  (Struv  uluhiy)  whoops;  and  song  thrush,  or  throstle,  (Turdus 
mu9ieu$,)  sings. 

Secojid  Week, — Turkey-cock,  (Meieaffris  gallo-pato,)  gobbles  and 
struts;  yellow-hammer,  (Ember iza  fiava^)  sings;  sulphur  butterfly, 
{Papilto  rhamni^)  appears;  goose  (Anas  anser,)  lays;  sheep  (Oris 
arteSy)  drop  their  lambs;  blackbird,  (Tnrdtis  merula^)  sings. 

Third  Week, — Rooks,  (Cortiis  frugilegus^)  pair;  raven,  (Corttu 
corax^)  builds;  partridges,  (Tetrao  cinerea^)  pair;  house  sparrows, 
(Fringilla  domestical)  chirp  and  begin  to  build ;  chafiinch,  (FriiigiUa 
ccelebs^)  sings;  green  woodpecker,  (Pious  viridis^)  clamours  and 
laughs. 

Fourth  Week, — Viper,  (Coluber  boms,)  appears;  goldfinch, 
(Fringilla  carduelts,)  sings;  pheasant,  (Phasianus  gaUus,)  seta; 
wood  and  field-larks,  (Aiauda^  arborea  et  arcensis^)  sing;  and  the 
curlew,  (Charadreus  Oedicnemus,)  utters  its  quick,  short  note. 
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SECTION  I. 
SCIENCE  OP  GARDENING. 

Pabt  I. 

WATEB. 

Inquiry  into  the  Nature  of  Wat^. 

lAT  IS  water!  A  more  important  question  in  natural 
I  one,  the  solution  of  which  involves  more  stupendous 
,  can  scarcely  be  proposed:  it  is  an  inquiry  into  the 
\at  fluid  which,  under  the  familiar  term  water^  comprises 
§,  lakes,  rivers,  springs;  in  a  word,  all  that  constitutes 
i  portions  of  the  globe.  To  this  important  question,  how- 
ly  answer  would,  within  little  more  than  half  a  century 
resent  time,  have  been  unhesitatingly  returned:  it  would 
said,  that  "  water  is  a  simple  element,"  for  such  it  had 
m  considered;  "one  of  the  four  elements,  entering  into 
ntion  of  most  bodies;  a  fluid  menstruum,  a  ready  solvent 
ibstances,  but  itself  incapable  of  decomposition.  Yet  its 
iion  has  been  going  on  from  the  remotest  period  of  time, 
of  and  unobsei*ved.  This  is  a  fact,  as  Lavoisier  remarks, 
>ves  that  in  chemistry,  as  well  as  in  philosophy,  "  it  is 
difficult  to  overcome  prejudices  imbibed  in  early  educa- 

0  search  for  truth  in  any  other  road  than  the  one  we  have 
(tomed  to  follow.*' 

quiry  into  the  true  nature  of  water  includes  matter  of 
interest  and  curiosity;  and.  by  comparing  a  variety  of 
,  which  I  select  from  writers  of  acknowledged  authority, 
will  be  enabled  to  form  a  tolerably  correct  id.ea  of  the 
credited  theories.  To  these  quotations  will  be  added  such 
8  shall  tend  to  explain  and  apply  the  electrical  theory 
at  Number  ^^^  and  to  demonstrate  the  certainty  and 
J  of  electric   agency,  in   the   induction  of  the  striking 

1  which  accompany  the  decomposition  and  formation  of 

be  fliirly  presumed,  that  the  most  valuable  discoveries  in 
re  originated  either  in  conjecture,  or  iu  wlw^t  \a  teitm<^ 
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ohaiico.  By  submitticg  to  the  test  of  experimenteil  scrutiny  con- 
jectures on  subjects  not  absolutely  capable  of  being  confirmed  by 
actual  experiment,  iiiipoi*tant  discoveries  may  be  effected  and  philo- 
sophical truths  established:  thus  the  mind  of  Newton,  reasoning 
from  analog}%  suggested  the  combustible  nature  of  the  diamond; 
and  thus  an  observant  eye,  viewing  one  particular  phenomenon,  may 
be  led  to  determine  the  precise  nature  or  cause  of  some  other  phe- 
nomena connected  therewith,  which  had  puzzled  the  most  renowned 
philoso])hers  of  the  age.  An  almost  insuniiountable  obstacle  to  the 
advance  of  ])liilosophical  inquiry  has  heretofore  been  raised  by  that 
implicit  deference  which  is  usually  paid  to  tlie  authority  of  great 
names.  1l\\\\%  the  phloaistic  theory  of  Stahl  maintained  its  ascen- 
dency for  more  than  fifty  years,  although  abounding  with  the  most 
palpable  contradictions;  for  it  wa5  received  and  supported  by  the 
most  eminent  chemists  of  Europe,  But  science  was  then  in  the 
bands  of  the  few  learned;  it  is  now  spreading  through  the  ranks  of 
the  inquiring  many;  and  these,  it  is  to  be  hoped,  while  they  respect 
the  authority  of  great  names,  will  never  henceforward  take  that  for 
granted,  which  can  by  any  means  be  submitted  to  the  scrutiny  of 
scientific  experiment.  It  is  to  such  scrutiny, — liberal,  because 
scientific, — that  I  submit  any  conjectures  which  I  may  advance  in 
opposition  to  received  opinions  and  accredited  theories. 

93.  Compound  nature  of  water. — About  the  year  1781,  the  dis- 
covery of  the  decomposable  nature  of  water  was  detailed  in  the 
Memoires  oi  i\xQ  French  Academy:  who  the  discoverer  really  was, 
has  been  contested,  and  it  is  still  doubtful.  Dr.  Priestley,  there  is 
reason  to  believe,  first  effected  the  decomposition  of  water;  but  the 
ap]^reciation  of  the  real  and  detenninate  nature  of  the  discovery  is 
usually  ascribed  to  Mr.  Cavendish. 

Little  more  than  half  a  century  has  elapsed  since  the  idea  of  the 
simple,  elementary  nature  of  water  has  been  abandoned.  Subse- 
quently, however,  to  the  actual  discovery,  innumerable  experiments, 
both  analytical  and  synthetical,  have  proved  to  a  demonstration  the 
compound  nature  of  water,  and  have  appeared  to  determine,  pretty 
accurately,  the  proportions  of  its  constituents:  for  it  has  been  fonnd, 
that  if  two  parts  of  hydrogen  gas  be  ignited  and  burnt,  with  due 
precaution,  in  a  vessel  containing  one  part  of  oxygen  gas^  both  calcu- 
lated by  measure,  and  not  by  weight,  the  product  will  be  pure 
water.  To  effect  the  union  of  the  two  gases,  it  is  usual  aithor  to 
pass  an  electric  spark  through  them,  or  to  kindle  the  hydrogen  first 
by  actual  fire,  and  then  to  introduce  the  jet  pipe  from  Hiiiidi  it 
issues,  into  a  globular  glass  vessel,  containing  tlie  iKSjfgaifiJtmii'hiA 
fonaiderable  caution  i«  required,  aa  the  experiments  aie  fbDapt^oies 
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productive  ef  the  most  violeiit  explosions.  In  fact,  they  should  not 
be  atteoapted  by  inexperienoed  persons,  as  dangerous  consequences 
might  ensue* 

94.  Campontion  o/waier.-^Bi,  According  to  Lavoisier,  {Elem. 
t,  8.  exp.  3,)  it  iq>pear8,  that  by  passing  the  steam  of  boiling  water 
through  a  glass  tnbe,  heated  to  redness  in  a  furnace,  and  containing 
274  grains  of  soft  iron  turnings,  100  grains  of  water  having  been 
decomposed,  85  grains  of  oxygen  had  combined  with  the  iron,  so  as 
to  convert  it  to  the  state  of  black  oxide;  and  15  grains  of  a  peculiar 
inflammable  gas  were  disengaged.  ^^  From  all  this,^**  says  he,  ^^  it 
clearly  follows,  that  water  is  composed  of  oxygen,  combined  with  the 
base  of  inflammable  gas,  in  the  proportion  of  85  parts  by  v^eight  of 
the  former,  to  15  parts  of  the  latter/^  Such  are  the  words  of  the 
&ther  of  modern  chemistry. 

2nd.  According  to  Parkes,  {Rud,  No.  108,)  ''  water  is  composed 
of  88  parts  by  weight  of  oxygen,  and  1 2  of  hydrogen,  in  every  100 
parts  of  the  fluid/^  ''  Water  is  found  to  be  a  compound  of  1  part 
hydrogen,  and  7i  parts  oxygen,  by  weight;  this  will  give  in  the  100 
parts  the  proportions  of  nearly  lif  of  hydrogen,  and  88^  of  oxygen. 
If  the  gases  are  estimated  by  their  measure,  water  will  be  found  to 
be  composed  of  two  measures  of  hydrogen,  and  one  of  oxygen.**^ 
{Ibid  note.) 

The  same  author,  however,  in  his  Chemical  Essays,  (Water, 
vol.  ii.  p.  256.)  gives  other  proportions  of  the  constituents  of  this 
jBuid  ;  and  therein  he  accords  with  Lavoisier.  ^^  Water  is  composed 
of  oxygen  and  hydrogen,  in  the  proportions  of  85  parts  by  weight  of 
the  former,  and  15  of  the  latter.  These  are  what  are  deemed  the 
usual  proportions,  but  they  cannot  be  considered  as  absolutely  and 
undeniably  correct ;  because  the  quantity  of  a(|ueous  vapour  which 
the  gases  usually  contain,  renders  it  difKcult,  if  not  impossible,  to 
produce  an  accurate  estimate.  Some  experiments  of  Ritter  seem  to 
prove,  tiiut  frozen  water  contains  a  less  proportion  of  oxygen.^  By 
the  *'*'  atomic  theory f^**  or  rule  of  definite  equivalents,  hydrogen  being 
assumed  the  standard  unit,  or  1,  and  oxygen  being  eight  times 
heavier  or  8,  9  is  the  atomic  weight  of  water ;  then,  as  9  :  8  :  :  100 
to88'888;  the  hydrogen,  therefore,  will  be  represented  by  11*111, 
iu  every  100  parts. 

3rd.  '^  If  the  metal  called  potassium,  be  exposed  in  a  glass  tube  to 
a  small  quantity  of  water,  a  violent  action  will  ensue;  an  elastic 
fluid  will  be  disengaged,  which  will  be  found  to  be  hydrogene; 
and  tSie  aame  eflects  will  be  produced  upon  the  potassium  as  if  it 
liad  afaporhed  a  soiall  quantity  of  oxygene;  and  the  hydrogene  dis- 
-•Dgigsdf  .and  the   oxygens  ^ded  to  potassium,  are  in  weight 
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as  2  to  15 :  and  if  2  in  volume  of  hydrogene,  and  1  in  volume  of 
oxygene,  whioh  have  the  weights  of  2  and  lo,  be  introduced  into  a 
close  vessel,  and  an  electric  spark  passed  through  them,  they  will 
inflame  and  condense  into  17  parts  of  water/" — (Davy's  Agrio.  Ckem. 
LecL  v.,  p.  191 .) 

It  may  be  here  proper  to  observe,  that  some  have  suggested  the 
probability  of  earthquakes  having  been  occasioned  by  the  decompo- 
sition of  water  through  the  agency  of  metals,  particularly  those  of 
potassium  and  sodium,  both  of  which  were  discovered  by  Sir  Humphry 
Davy.  The  eruption  of  Vesuvius,  in  1S22,  was  accompanied  by  a 
discharge  of  chloride  of  sodium,  (common  salt,)  Rock-salt  and  salt- 
mines may  possibly,  therefore,  have  been  produced  by  the  decom- 
position of  water  in  former  ages,  through  the  agency  of  the  metal 
sodium. 

85.  Water  may  be  decomposed  by  the  electric  spark,  but  with 
some  difficulty,  unless  by  an  apparatus  of  a  peculiar  construction ; 
but  with  the  voltaic  (/.  e,  galvanic)  apparatus,  the  process  of  decom- 
position may  be  effected  with  the  utmost  facility.  One  of  the  most 
luminous  experiments  with  the  voltaic  electricity,  will  now  be 
described  as  concisely  as  possible;  it  is  very  frequently  exhibited  by 
public  lecturers,  and  the  figure  annexed  is  taken  from  the  first  volume 
of  the  Mechanic'^s  Register,  p.  J^79. 

Fig.  1, 


Let  two  glass  tubes,  a  h  (fig.  1),  be  filled  with  pure  water,  and 
then  inverted  into  the  two  cups  c  d,  each  containing  water  in  suffi- 
cient quantity  to  admit  of  the  complete  immersion  of  the  ends  of 
the  tubes,  so  as  to  keep  them  full  of  water,  n  p  are  platinum  wires, 
each  furnished  with  a  ring  at  the  upper  extremity;  they  each  pass 
through  a  cork  at  the  top  of  the  tube,  and  are  carefully  secured  with 
cement,  so  as  to  render  the  junction  perfectly  air  tight.  The  two  enps 
are  connected  by  means  of  the  bent  tube  e,  which  is  first  filled  with 
water,  or  a  coloured  fluid,  and  then  inserted,  one  end  in  each  eirp, 
the  two  orifices  being  secured  by  the  fingers,  till  immersed,  whett  the 
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tube  will  remnin  fiUI.  The  eleotric  eirouit  is  to  be  completed  by  con- 
neoting  the  ring  p  with  the  pofitive  (or  zinc)  end  of  a  %'oltaic  batter}', 
and  the  ring  w  with  the  negative  (or  copper)  end,  by  means  of  two 
wires,  one  proceeding  from  each  end ;  and  when  so  completed,  the 
decomposition  of  water  is  gradually  effected :  the  tube  a  receives 
hydro^fen  gan^  and  the  tube  b  oxygen  gm^  the  former  in  the  propor- 
tion of  two  to  one  of  the  latter.  This  experiment  was  performed  by 
that  scientific  philanthropist,  Dr.  Birkbeck,  before  the  members  of 
the  Mechanic's  Institution,  on  the  30th  March,  1825. 

Voltaic  troughs  or  batteries  are  sold  by  philosophical  instrument 
makers ;  they  are  usually  composed  of  alternate  plates  of  zinc  and 
eopper,  on  the  principle  of  the  former  metal  being  positive  in  its 
electrical  relation  to  the  latter.  These  plates  are  uuited,  and  then 
are  placed  in  a  mahogany  case,  aud  between  each  pair  there  is  a  cell 
or  space ;  these  cells  are  to  be  filled  with  a  very  dilute  acid  solution, 
usually  composed  of  nitric  aud  sulphuric,  or  muriatic  acids,  in  a  con- 
siderable proportion  of  water.  The  grand  battery  of  tho  Koyal 
Institution  consisted  of  2000  double  plates,  constituting  a  total  sur- 
&ce  of  128,000  square  inches;  the  cells  were  filled  wjth  a  diluted 
acid,  composed  of  water,  in  the  proportion  of  60  parts,  to  one  part 
etch,  of  sulphuric  and  nitric  acid.  The  eifects  produced,  aud  which 
are  described  in  Sir  Humphry  Davy's  Elements  of  Chemical  Philo- 
fopky^  may  be  conceived,  when  it  is  stated,  that  "  AV^hen  any  sub- 
stance was  introduced  into  this  arch,"'  {i,e.^  the  fire  produced  by  tho 
two  opposite  poles  of  the  two  wires,)  "  it  became  instantly  ignited; 
platinum  melted  as  readily  in  it  as  wax  in  the  flame  of  a  common 
candle;  quartz,  the  sapphire,  magnesia,  lime,  all  entered  into  fusion; 
fragments  of  diamond,  and  points  of  charcoal  and  plumbago  rapidly 
disappeared,  and  seemed  to  evaporate  in  it,  oven  when  the  con- 
nexion was  made  in  a  receiver,  exhausted  by  the  air-pump:  but 
there  was  no  evidence  of  their  having  previously  undergone  fusion.'^ 

An  improvement  in  Voltaic  troughs  has  been  announced  by 
Doctor  Faraday,  whereby  increased  action  is  made  compatible  with 
a  great  reduction  in  tho  dimensions  of  the  instrument.  See  Expe- 
rimental Be$earche$  on  Electricity y  10th  series,  from  the  FAilosophical 
Traneactione^  Part  ii.  for  1835. 

But  the  most  impoi*tant  discovery  in  electro-chemical  science, 
appears  to  be  that  <tf  the  ^^  Absolute  quantity  of  electricity  associated 
with  the  particles  or  atoms  of  matter ^^  by  Dr.  Faraday:  the  experi- 
ments deacribed  m  the  sixth  series  of  his  Mesearches^  appear  to  be 
conclusive.  Paragraph  853  will  convey  some  idea  of  the  stupen- 
dous volume  of  the  ethereal  fluid  which  cuters  into  tho  composition 
of  wa^r;  or  is  required  to  develop  its  gases.     ^'Now  it  is  wonderful 
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to  observe  how  small  a  quantity  of  a  compound  body  is  decomposed 
by  a  certain  portion  of  electricity.  Let  us,  for  instance,  conirider 
this,  and  a  few  points  in  relation  to  water.  One  grain  of  water 
acidulated  to  facilitate  conduction,  will  require  an  electric  current  to 
be  continued  for  three  minutes,  and  three  quarters  of  time,  to  effect 
its  decomposition,  which  current  must  be  powerful  enough  to  retain 
a  platina  wire,  ^-J^  of  an  inch  in  thickness,  red-hot,  in  the  air,  during 
the  whole  time ;  and  if  interrupted  any  where  by  charcoal  points,  will 
produce  a  very  brilliant  and  constant  star  of  light.  If  attention  be 
paid  to  the  instantaneous  discharge  of  electricity  of  tension,  as 
illustrated  in  the  beautiful  experiments  of  Mr.  Whoatstone,  {Phil. 
Mag,^  1 833,  p.  204,)  and  to  what  I  have  said  elsewhere  on  the 
relation  of  common  and  voltaic  electricity,  (371,  375,)  it  will  not 
be  too  much  to  say,  that  this  necessary  quantity  of  electricity  is 
equal  to  a  very  powerful  flash  of  lightning.  Yet  wo  ha%^e  it  under 
perfect  command;  can  evolve,  direct,  and  employ  it  at  pleasure; 
and  when  it  has  performed  its  full  work  of  electrolyzation,  it  has 
only  separated  the  elements  of  a  single  grain  of  water.'*' 

Again,  in  par.  854-6,  we  find  that  the  relation  between  the  con- 
duction of  electricity,  and  the  decomposition  of  water  is  so  close, 
that  one  cannot  take  place  mtkout  the  other:  also,  that  for  a  given, 
definite  quantity  of  electricity  passed,  an  equally  definite  and  con- 
stant quantity  of  water,  or  other  matter  is  decomposed ;  and  that 
the  agent,  which  is  electricity,  is  simply  employed  in  overcoming 
electrical  powers  in  the  body  subjected  to  its  action;  On  these 
grounds,  ^^  it  seems  a  probable,  and  almost  a  natural  consequence 
that,  the  body  which  passes  is  the  'equitalent  of,  and  therefore 
equal  to,  that  of  the  particles  separated;  that  if  the  electrical 
power  vrhich  holds  the  eleinents  of  a  grain  of  water  in  combination,  or 
which  makes  a  grain  of  oxygen  and  hydrogen  in  the  right  propor- 
tions, unite  into  water  when  they  are  made  to  combine,  could  be 
thrown  into  the  condition  of  a  current,  it  would  exactly  equal  the 
current  required  for  the  separation  of  that  grain  of  water  into  its 
elements  again.""     New  Researches^  Sixth  Series,  pp.  116,  117. 

This  view  of  the  subject  gives  an  almost  overwhelming  idea  of 
the  extraordinary  quantity  or  degree  of  electric  power  which 
naturally  belongs  to  the  particles  of  matter ;  but  it  is  not  incon- 
sistent in  the  slightest  degree  with  the  facts  which  can  be  brought 
to  bear  on  this  point. 

I  view  the  experiments  of  Dr.  Faraday  with  astonishment,  and 
hesitate  to  propose  a  doubt  concerning  his  inference  that  the  quantity 
of  decomposing  electricity  which  passes  is  the  equivalent  of  that  whieh 
retajDB  the  elements  oxygen  and  hydrogen  together,  in  the  form  of 
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Jiuid  teaUr.  But  it  occurs  to  me,  tbat  if  water  contains  a  definite 
Tolume  of  the  ethereal  fire,  called  electricity,  in  a  state  of  neutrality 
and  repose,  this  neutrality  is  disturbed  by  the  voltaic  current,  and 
thus  the  two  elements  are  separated  in  the  state  of  gas.  Now,  in  it 
not  reasonable  to  infer,  that  the  increased  volume  which  the  gases 
occupy,  is  produced  by  the  vast  quantity  of  electricity  with  which 
they  combine,  and  by  which  they  are  retained  in  their  aerial  form. 
The  electricity  of  the  fluid  water  may  pass  off;  but  that  conducted 
from  the  two  poles  of  the  battery,  appears  to  be  associated  with  the 
elemeqts,  electrolyzing  one  with  the  electricity  of  hydrogen,  and  the 
other  with  the  electricity  of  oxygen.  Let  us  consider  the  instruments 
we  find  employed — a  powerful  current — two  active  poles — {Electrodes) 
— ^a  compound  body,  (water,)  as  the  electrolyte^  decompos^ible  into  two 
aerial  gases,  of  very  different  specific  gravities,  capable  of  re-uniting 
with  a  load  explosion,  and  the  extrication  of  a  brilliant  flash  of  light ! 
Do  we  not  perceive  cause  to  admit  the  existence,  and  antagonist 
energy  of  two  powers ;  and  are  we  remote  from  the  truth,  when  we 
hazard  the  conjecture  that  in  Electricity  and  Magnetism^  we  discover 
these  two  powers  f 

96.  Water  may  be  produced  synthetically — /.  e,  by  the  union  of 
the  gases.  1st,  By  firing  them  with  the  electric  spark  in  the  deto- 
nating tube,  (fig.  2,)  placed  securely  in  a  mercurial  p.  ^ 
pneumatic  trough,  or  in  a  basin  containing  mer-  ^^ 
cury.  Thus,  a  is  a  very  strong  glass  tube,  with  c  c 
two  gold  or  platinum  wires,  c  c,  fitted  into  the  two 
projections  of  the  tube ;  the  extremities  of  these  -f^ 
wires  within  the  tube,  are  about  one-eighth  of  an 
inch  apart,  b  is  a  basin  containing  the  mercury  m,  s^zz 
The  tube  being  first  filled  with  mercury,  to  dis-  ^\^ 
place  the  air,  is  to  be  introduced  into  the  basin,  and 
then,  a  cubic  inch  of  a  mixture  of  the  two  gases,  in  the  proportion 
of  two  parts  of  hydrogen  to  one  part  of  oxygen,  is  to  be  passed  into 
the  tube;  hold  the  tube  firmly,  and  explode  the  gases  by  the  electric 
spark:  they  will  disappear,  and  by  frequent  repetitions  of  the  process, 
a  senaible  portion  of  water  will  be  obtained.  The  ex))eriment  may 
be  varied,  by  filling  the  tube  with  pure  water,  the  basin  containing 
water  also;  then  decompose  the  water  by  tlie  voltaic  electricity, 
and  when  the  gases  have  been  formed  in  sufficient  quantity  to  dis- 
place all  the  water  abone  the  points  of  the  wires,  the  first  spark  that 
passes  through  the  gaseous  volume  will  explode  it,  and  the  water 
will  again  risQ  and  fill  the  tube.  Thus,  the  same  experiment  will 
exemplify  the  analysis^  or  decomposition  of  water,  and  the  synthesis^ 
or  ro-formi^tioii  of  .the  fluid,  from  its  own  gaseous  products. 
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2nd.  By  combustion ;  far  as  watef,  or  its  elements,  exist  in  all 
vegetable  productions^  the  combustion  of  such  substances,  and  of 
all  other  things  with  hydro-carbonous  bases,  (i.  e.,  such  as  are  com- 
posed of  hydrogen  and  carbon,)  always  produces  water,  or  watery 
vapours.  Thus,  the  combustion  of  alcohol^  (vinous  spirit,)  and  of 
the  gas  called  carburetted  hydrogen,  which  is  employed  for  lighting 
the  streets,  always  yields  a  very  large  quantity  of  water,  for  their 
hydrogen  unites  to  the  oxygen  of  the  atmosphere,  and  water  is  the 
product. 

By  pressure.  In  a  memoir  read  to  the  National  Institute  of 
France,  M.  Biot  announced  the  fact  that  a  mixture  of  hydrogen 
and  oxygen  gases,  may  be  made  to  explode  by  mechanical  compres* 
sion.  This  mixture  was  introduced  into  a  strong  metallic  syringe, 
furnished  with  a  glass  bottom,  and  a  sudden  stroke  was  given  to  the 
piston.  An  extremely  brilliant  light  appeared,  accompanied  with 
a  loud  detonation,  and  the  glass  bottom  was  forcibly  driven  out. 
This  result  affords  proof  presumptive,  that  the  gaseous  condition  of 
the  two  elements  is  maintained  by  the  volume  of  ethereal  lire  which 
is  combined  with,  or  interposed  between  their  ultimate  atomic 
particles ! 

97.  They  who  are  desirous  to  obtain  farther  information  con- 
cerning the  great  variety  of  processes  by  which  water  may  be  pro- 
dueecl,  or  decomposed,  are  referred  to  Lavoisier'^s  Elements^  Henry^s 
Epitome^  Parkes's  Rudiments  of  Chemistry^  and  Faraday^s  New 
Researches,  These  works  contain  also,  references  to  excellent  plates, 
illustrative  of  the  apparatus  employed.  Enough  has  been  said  here, 
to  prove  the  accuracy  of  the  generally  received  opinion  concerning 
the  compound  and  decomposable  nature  of  water;  and  with  one 
quotation  from  the  sixth  chapter  of  Dr.  Henry'*s  Epitome^  I  shall 
conclude  the  first  part  of  this  section.  After  stating  that  water 
is  formed  by  the  union  of  the  two  gases,  he  adds,  "  the  water  pro- 
duced, is  not,  however,  to  be  considered  as  a  compound  of  the  two 
gases,  but  only  of  their  bases;  for  the  light  and  caloric  which  con- 
stituted the  gases, -escape,  in  considerable  part,  during  the  combn»' 
tion*.  Every  gas,  it  must  be  remembered,  has  at  least  two  ingre- 
dients; the  one,  gravitating  matter,  which,  if  separate,  would  pro- 
bably exist  in  a  solid  or  liquid  form;  the  other,  an  extremely  subtile 
fluid,  termed  caloric^  (and  perhaps,  light,)  is  a  common  ingredient 

*  Tho  reader  should,  I  conceive^  endeavour  to  get  rid  of  the  erroneous  impres- 
sions produced  by  the  use  of  the  term  cakric,  I  therefore  would  urge  him,  wheraver 
he  may  meet  with  it,  to  substitute  that  of  electricity,  or  of  elementary  fire;  the  tenns 
are  Bynonymous,  expressive  of  a  real  active  principle,  which  as  fiir  as  it  is  eapmbte  of 
ifeSng"  understood,  wfll  acoonnt  for  all  the  phencmeDa  ef  liyhi  and  hsui. 
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both  of  bjdrogeii  and  oxjgen  gMes :  but  the  two  differ,  in  haying 
different  bases.  The  basis  of  the  one  is  called  hydrogen,  and  of  the 
otber^  oxygen;  and  ttatsr^  may,  therefore,  be  affirmed  to  be  a  cam- 
pound  ^f  hydrogtn  ,and  oxygen,'''' 


Paut  II. 
INVESTIGATION  OP  THE  CONSTITUENTS  OF  WATER. 

98.  Of  the  nature  of  hydrogen.  Tlie  term  hydrogen  was  given 
by  Lavoisier,  and  other  French  chemists,  to  that  base  or  radical, 
which,  when  in  combination  with  oxygen,  constitutes  water. 
Lavoisier  thus  accounts  for  the  origin  of  the  term :  water  contains 
another  element  as  its  constituent  base  or  radical;  and  for  this  proper 
principle  or  element  we  must  find  an  appropriate  term.  None  that 
we  could  think  of  seemed  better  adapted  than  the  word  hydrogen^ 
which  signifies  the  generative  principle  of  tcater^  from  vicop^  aqu<i^ 
and  76tvo/iat,  gignor.  We  call  the  combination  of  this  element  with 
caloric,  hydrogen  gas ;  and  the  term  hydrogen  expresses  the  base  of 
that  base,  or  the  radical  of  water.  "  Ilydrogen  in  the  state  of  gas, 
dissolves  carbon,  sulphur,  phosphorus,  and  several  metals :  we  dis- 
tinguish these  combinations,  by  the  terms,  carbonated  hydrogen  gas^ 
fulphurated  hydrogen  gas^  and  phosphorated  hydrogen  gas.''''  The 
latter  gas  is  remarkable  for  the  j)ropeity  of  taking  fire  spontaneously, 
upon  getting  into  contact  with  atmospheric  air,  or  what  is  better, 
with  oxygen  gas."" — Elem,  edit.  1802.     Vol.  i.,  p.  141-165. 

"  Hydrogen,'^  says  Parkes,  *'  is  the  base  of  the  gas  which  was 
formerly  called  inflammable  air;  and  is,  when  in  the  aeriform  state, 
the  lightest  of  all  ponderable  things.""^  "  Hydrogen  gas  is  only  one- 
fourteenth  of  the  weight  of  atmospheric  air,  and  occupies  a  space 
1500  times  greater  than  it  possessed  in  its  aqueous  combination. 
Hydrogen  is  continually  emanating  from  vegetable  and  animal 
matters  during  their  decay,  and  is  a  certain  consequence  of  their 
putrefaction ;  it  is  also  evolved  from  various  mines,  volcanoes,  and 
other  natural  sources.  The  iguis-fatuus,  or  vill-o'*th'''mspy  origi- 
nates from  decayed  vegetables,  and  the  decomposition  of  pyritic 
coals* :  it  consists  generally  of  hydrogen  combined  with  carbon,  and 
perhaps  occasionally  with  phosphorus  or  sulphur."^ — {Rudiments^ 
No.  115,  119,  220.) 

Hydrogen  gas  can  never  be  obtained  pure,  but  by  the  decomposi- 
tion of  water;  for  experiments,  it  is  usually  procured  by  pouring 
sulphnric  acid,  formerly  called  oil  of  vitriol,  diluted  with  5  or  6  times 

*  Pyritio,  that  is  an  tinion  of  sulphur  with  a  metal. 
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of  water,  on  iron  filings,  or  gnmulated  nnc,  Md  the  gM.ao  pronutd 
poisesses  the  following  properties. 

(a)  It  is  inflammable  in  atmospheric  air  or  oxygen  gas ;  that  is, 
it  enters  into  electro-chemical  union  with  a  body  possessing  opposite 
electric  qualities,  or  in  other  words  hydrogen  being,  as  it  is  termed* 
positire  to  oxygen,  which  latter  is  negative  to  hydrogen,  the  two 
gases  tend  to  form  an  union  either  from  the  attractive  influences  of 
their  two  electricities,  or,  it  may  be  from  their  peculiar  electrical 
condition. 

(b)  It  will  not  bum  unless  it  be  in  contact  with  one  or  other  of 
those  substances  which  are  termed  supporters  of  combustion :  thus 
an  ignited  jet  of  liydrogen  gas  will  be  instantly  extinguished  if 
plunged  into  a  vessel  containing  the  same  gas^  provided  it  bo  abso* 
lutely  pure,  and  free  from  tlie  slightest  admixture  of  common  air  or 
oxygen  gas. 

(c)  It  has  an  unpleasant  smell,  at  least  when  it  has  been  pro- 
cured by  the  agency  of  metals  in  the  decomposition  of  water. 

We  may  collect,  from  all  that  has  been  advanced,  that  hydrogen 
gas  is  considered  by  chemists,  as  an  elastic  fluid,  consisting  of  a 
peculiar  base,  in  combination  with  a  large  portion  of  caloric^  or  the 
matter  of  heat;  but  which  caloric  is  latent^  (that  is,  in  a  state 
wherein  it  makes  no  sensible  addition  to  the  heat  of  the  body  with 
which  it  is  combined) ;  that  its  peculiar  levity  is  owing  to  its 
capacity  for  caloric,  which  '^  separates  the  ])artieles,  and  gives  the 
whole  a  gaseous  form,*"  causing  these  particles  to  repel  one  another 
by  the  ])ower  of  repulsion,  which  is  known  to  exist  in  the  particles 
of  calorie  among  themselves. 

9.0.  The  base  of  hydrogen  gas  has  never  been  detected  in  a  sepa- 
rate state ;  nor  does  it  appear  that  chemists  have  in  any  instance, 
been  able  to  determine  what  its  nature  really  is.  Some  have  sup- 
posed, that  it  may  bo  a  metal ^  and  I  am  inclined  to  believe  that  Sir 
Humphr}'  Davy  once  expressed  an  opinion  to  that  eflect.  Be  this  as 
it  may,  hydrogen  gas,  as  has  been  seen  in  Dr.  Birkbeck'^s  experi- 
ment, 85,  separates  at  the  negative  pole ;  and  from  having  observed 
that  alkalies  attached  themselves  to  the  same  pole.  Sir  Humphry 
Davy  was  led  to  ])erfonn  those  experiments  which  terminated  in  the 
discovery  of  the  metallic  nature  of  potass,  soda,  and  other  alkaline 
substances.  To  me,  hydrogen  gas  appears  to  be  a  peculiar  hose  in 
electro-chemical  union,  with  a  very  large  proportion  of  electricity  of 
a  specific  kind,  and  wliich  might  be  distinctively  styled  the  electricity 
of  hydrogen.  This  gas,  as  has  been  observed,  can  be  procured  in  a 
pure  state,  solely  from  water ;  and  its  base  has  never  been  deteotttl 
in  a  separate  state :  hence,  I  would  suggest,  that  it  exists,  and  is 
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aofy  to  lie  fbund  in  wdier ;  which  fluid  may  then  be  philosophically 
considered  as  the  primeval,  and  sole  natural  source  of  hydrogen 
thronghout  the  creation,  be  its  subsequent  combinations  as  numerous 
and  multiform  as  they  may.  If  water,  then,  be  the  grand  and  only 
waree  of  hydrogen,  as  a  bate^  it  may  be  admitted  that,  the  first  sun* 
beam,  by  its  electrizing  influence,  developed  the  first  atom  of 
hydrogen  gas,  both  within,  and  above  the  surface  of  the  earth, — in 
a  state  of  simple  purity,  as  well  as  in  all  the  varieties  of  those  com- 
binations, that  may  be  termed  oxides  of  hydrogen :  among  which, 
atmospheric  air  m.ay  probably  be  considered  as  by  far  the  most 
important.  I  do  not  assert  that  hydrogen  gas  cannot  have  a  me- 
tallic base;  but  I  think  it  much  more  probable, — taking  into  con- 
sideration, the  universal  diffusion  of  water,  and  the  peculiar  metallic 
composition  of  meteoric  stones, — that  the  metaU  owe  their  origin 
to  hydrogen,  than  that  the  base  of  hydrogen  is  to  be  sought  for 
in  metals.  This  conjecture  will  acquire  probability  from  the  cir- 
eamstance  that  potass,  and  other  alkaline  substances  are  detected  in 
the  ashes  of  several  plants;  and  indeed,  we  may  be  led  to  nsk,  from 
what  portion  of  the  vegetable  substance,  can  the  process  of  burning 
form  and  develope  the  bases  of  those  metallic  oxides  that  we  term 
alkalies,  unless  it  be  from  the  hydrogen  which  it  contains  ?  The 
inquiry  is  one  of  a  peculiar  interest,  and  well  worthy  of  the  attention 
of  the  philosophic  chemist. 

100.  The  decomposition  of  amynoniacal  gas  tends  to  confirm  the 
theory  of  the  electrization  of  hydrogen.  That  gas  is  found  by 
analysis  to  consist  of  three  definite  proportions  of  hydrogen  gas,  and 
one  of  the  gas  termed  azote,  or  nitrogen.  If  a  cubic  inch  of  amnio- 
niacal  gas  be  conveyed  into  the  detonating  tube,  (fig.  2,  No.  9^),) 
standing  over  mercury,  and  a  succession  of  from  1 50  to  200  electric 
shocks  be  passed  through  it,  the  volume  of  gas  will  be  much  enlarged 
by  the  disturbance  of  the  chemical  union  of  the  two  constituents.  It 
will  be  found  also,  that  the  quality,  as  well  as  the  volume  of  the  gas, 
has  undergone  a  change,  for  it  is  no  longer  absorbable  by  water ; 
whereas,  ammoniacal  gas  is  so,  to  a  very  great  extent.  Under  these 
circumstances,  if  about  one-third  of  the  bulk  of  very  l)uro  oxygen 
;ias  be  admitted,  and  another  electric  shock  be  passed  tliiough  the 
wires,  a  loud  detonation  will  ensue,  the  volume  will  be  reduced, 
traces  of  water  will  be  perceived,  and  the  remaining  gas  will  be 
found  to  consist  chiefly  of  azote.  Electric  agency  has  effected  these 
chancres;  and  thus  we  have  decisive  evidence,  that  the  chemical 
phenomena  of  decomposition,  and  the  formation  of  a  new  com- 
pound, have  been  induced,  and  effected  by  that  agency.     If  this  be 
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admitted,  it  must  follow  as  a  necessary  consequence,  that  all  chemical 
action  depends  chiefly,  if  not  altogether,  upon  electric  agency. 

101.  Of  ike  nature  of  oaypen. — Oxygen,  according  to  Parked, 
'^  is  the  basis  of  vital  air,  as  well  as  one  of  the  constituent  parts  of 
water;  it  is  the  chief  support  of  life  and  heat:  and  performs  an 
important  part  in  most  of  the  changes  which  take  place  in  the 
mineral,  vegetable,  and  animal  kingdoms."" — (Bud.  114.) 

"  We  have  given,"  says  Lavoisier,  "  to  the  base  of  the  respirable 
portion  of  atmospheric  air,  the  name  of  oxygen^  from  o^vs^  acidum, 
and  yeivofiaij  gignor,  because  one  of  the  most  general  properties  of 
this  base  is  to  form  acids,  by  combining  with  many  different  sub- 
stances. The  union  of  this  base  with  caloric,  which  is  the  same 
with  what  was  formerly  named  purey  or  rtW,  or  highly  respirable  air, 
we  now  call  oxygen  gas. 

Mr.  Hume,  of  Long-acre,  printed  a  little  pamphlet,  from  a  paper 
which  had  been  addressed  by  him  to  Mr.  Tilloch,  in  July  1808,  and 
which  appeared  in  the  Philosophical  Magazine^  vol.  xxx.  Its  sub- 
ject was,  "  The  Identity  of  Silex  and  Oxygen  :*"  this  pamphlet  is 
now  before  me,  and  from  it  I  shall  extract  some  passages,  which  may 
tend  to  excite  much  interest  and  reflection.  I  have  been  obliged 
somewhat  to  abbreviate,  but  the  extracts  are  absolutely  faithful;  and 
whenever  the  phraseology  is  altered,  the  meaning  remains  unchanged. 
At  pages  5,  6,  and  7,  Mr.  Hume  says,  ''  All  organized  bodies  either 
contain  silex,  or,  what  I  shall  consider  as  a  modification,  oxygen. 
In  a  geological  view  of  this  subject,  where  can  we  turn  our  eyes,  or 
employ  our  thoughts,  without  meeting  this  grand  and  multifarioos 
cement, — this  bond  of  aggregation,  that  fixes  the  solidity  of  all 
tangible  nature !  The  very  outlines  of  our  planet  are  traced  out 
with  it ;  and  all  primitive  matter,  from  the  most  stupendous  moun- 
tain, or  rugged  precipice,  to  the  deepest  cavern,  even  to  the  centre 
of  gravitation,  we  are  warranted  to  say,  is  replete  with  silex. 

"  Where,  then,  ought  silex  to  be  placed,  in  the  arrangement  of 
simple  elements!  Were  I  asked  for  an  answer  to  such  a  question, 
I  would  say,  that  seeing  nothing  to  which  it  has  the  slightest  resem- 
blance in  its  effects,  but  oxygen  gas,  of  which  I  conceive  it  to  be  the 
true  base,  here  I  would  not  only  assign  its  proper  rank,  but  give  it 
also  a  precedence  to  all  other  elementary  matters  that  had  resisted 
decomposition.  It  is  hardly  necessary  for  me  now  to  add,  that  I  do 
Hot  consider  oxygen  in  the  state  of  gas^  to  be  a  simple  body;  for 
whatever  is  susceptible  of  spontaneous  change,  should  always  bt 
deomed  a  compound  of  at  least  two  elementary  substanoea.'"  Mr. 
Hume  then  alludes  to  the  liability  of  oxygen  gas  to  undergo  tlui 
spontaneous  change^  on  the  authority  of  Messrs.  Allen  and  Pepyi^ 
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wbo  ibund  thai  it  *^  will  luq>peii9  though  the  gas  be  of  the  purett 
kind, — tAat  obtained  frcmi  ozy-moriate  of  potash,— -and  even  when 
•Kured  in  glaas  yeaMla  with  glass-stoppers."' 

Haying  assumed  silez  and  the  biu^  of  oxygen  gas  to  be  syno- 
■jmoQs,  and  simple  bodies,  Mr.  Hume  defines  what  he  means  by  the 
mnrd  tibsr, — namely,  ^^  the  very  pure  part  of  rock-crystal,  and  that 
which  constitutes  by  far  the  greatest  portion  of  all  sand,  flint,  gravely 
and  other  well-described  rocks,  stones,  and  minerals:  a  substance 
flntnmon  in  every  spot  of  the  globe,  in  every  zone,  and  in  every 
dimate;  and  an  article  so  obvious  and  familiar  to  the  meanest 
espacity,  that  any  further  description  would  be  superfluous.  In  rock* 
OTStal — ^in  quarts,  and  in  hot  springs,  silex  is  nearly  in  its  pure  and 
primitiye  state  of  perfection."'* 

In  his  researches  for  oxygen,  Mr.  Hume,  (pages  7  and  8,)  says, 
*^  Let  OB  consider  this  our  sublunary  world  under  its  three  grand 
divisions*  The  first  is  the  atmosphere, — the  aeriform  division  of 
satnre.  Here,  it  is  allowed,  the  principal  element  is  oxygen;  but  it 
is  now  in  the  gaseous  state;  that  is,  it  is  saturated  with  caloric.  I 
have  said  ihe  principal  element,  because  it  is  the  most  important  of 
all  others:  it  is  the  matrix  of  fire;  it  is  the  pabulum  of  life;  in 
abort,  such  is  its  consequence  and  value  to  the  very  being  of  all 
organized  matters,  whether  in  the  animal,  vegetable,  or  mineral 
kingdom,  that  surely  some  more  appropriate  name  might  have  been 
devised,  than  that  which  it  now  bears.^'  Mr.  Hume  adds,  that  by 
modifying,  or  in  some  measure  reversing  the  pUogiitic  theory,  both 
Ae  theory,  '^and  the  word  phlogiston*,  even  in  the  doctrine  of  the 
present  day,  would  more  aptly  suit  our  comprehension,  than  that  of 
99^en.  The  second  grand  division  is  that  of  the  ocean,  sea  or  water. 
Here  we  again  recognise  our  oxygen,  not  only  as  the  principal  ingre- 
dient in  magnitude,  being  about  four-fifths  of  the  whole ;  but  in  all 
respects,  claiming  our  first  attention.     In  this  water,  the  oxygen  is 

^  PhiogitUmf^fistdfir^^  or  the  inflammable  principle  of  Stahl.  On  this  name, 
wken  considered  aa  a  substitute  for  ojtpgmj  it  may  not  be  amiss  to  remark^  that 
Hr.  Edmund  Hart,  of  Nottingham,  in  one  of  his  letters  on  the  fallacy  of  the  doc- 
trine of  luietU  heat,  proposes  to  make  use  of  two  greek  words,  "  pur,  fire,  and  pen, 
t  generator,**  to  form  the  word  **  purygen^^  whereby,  to  define  that  simple  elemen- 
tny  fire,  wldch  perrades  all  nature;  and  which  philosophers  have  mistaken  for 
htont  biOTit 

As  the  word  oaffgtn  cannot  be  philosophically  maintained,  might  not  the  tenn 
ptofftmed  by  Mr,  Hart,  substituting  the  English  letter  y  for  the  u,  become  a 
tolerably  ej^ressiye  term  for  the  substance  now  called  oxygen?  As  a  prime 
snj^rter  of  combustion,  it  would  be  appropriate,  and  if  altered  to  pyrogen,  the 
wand  wovld  not  be  olhiisiTe  to  the  ear  accustomed  to  that  of  oxygen:  the  greekv^ 
(vpiiloB),  Mug  ehaofed  to  y  in  both,  and  in  many  similar  worda. 

1  "L 
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further  concentratdd,  having  lost  a  part  of  the  caloric  which  it  pot- 
seavod  ia  the  gaseous  form;  and  thus,  by  an  abstraction  of  more  of 
its  caloric,  it  must  approach  nearer  to  a  state  of  solidity.'*"  As 
respects  the  third  division — the  solid^  or  real  terrestrial  portion  of 
this  material  world,  Mr.  Hume  thinks  his  theory  of  the  identity  of 
silex  and  oxygen  is  supported  by  a  mass  of  evidence,  and  that  every 
spot  in  the  globe  teems  with  examples.  *^  There  is  not  a  rock,  from 
the  most  huge  and  congregated  lumps  of  matter,  to  the  most  trifling 
protuberance ;  nor  is  there  a  morsel  of  any  mineral  compound,  from 
the  brilliant  gem,  to  the  most  unfruitful  and  degraded  soil,  in  which, 
if  there  be  an  earth,  a  metal,  au  alkali,  or  any  other  salifiable  or 
oxidable  element,  the  saturation  is  not  always  due  either  to  the  silex 
alone,  or  to  some  acid,  and  consequently  to  something  containing 
oxygon.""  (page  9.)  Mr.  Hume  argues  the  transmutation  of  silex 
into  linie;  and  supports  his  arguments  by  analogy,  and  by  reference 
to  authorities :  thus,  at  page  23, — ''  From  the  experiments  of 
M.  Volta  we  are  informed,  that  all  the  waters  of  Verona  contain 
silex  in  the  state  of  carbonate  of  lime,  or  chalky  and,  agreeably  to 
this  philosopher"s  opinion,  this  substance  is  held  in  solution,  by 
means  of  oxygen:""  and  at  page  33  ho  refers  to  the  Ann.  de  Chimie^  for 
a  variety  of  experiments  performed  by  M.  Vauquelin,  with  a  view 
to  ascertain  the  origin  of  the  formation  of  lime  in  the  body  of  the 
common  hen,  and  from  which  the  egg-shell  can  be  derived:  he 
quotes  a  passage  from  M.  Vauquelin,  which  concludes  thus,  '^ if  new 
efforts,  often  repeated,  should  be  conformable  to  these,  we  must  be 
compelled  to  acknowledge  from  them,  that,  during  the  digestion  of 
the  hen,  silex  is  converted  into  lime.'*'' 

The  remarkable  similarity  in  the  effects  of  oxygen  and  silex  on 
the  metals,  is  noticed  at  page  19;  particularly  that  process  called 
iBitrifi4:ationy  *'  which  is,  in  every  meaning  of  the  word,  a  complete 
saturation  and  oxidizcuicnt.  By  means  of  these,  particularly  the 
silex,  all  the  metals,  perhaps,  with  no  exceptions,  from  being  the 
most  opaque  bodies  in  llie  universe,  may  be  rendered  quite  pellucid, 
affording  a  variety  of  the  most  charming  tints  (page  20) ;  even  the 
precious  stones,  &c.,  seem  to  derive  their  intrinsic  value,  beauty, 
and  other  excellencies,  entirely  from  the  power  of  silex  on  the 
metals.""  The  power  that  it  ^*  exercises  over  potash,  soda,  and  a 
variety  of  other  substances,  which  enter  into  the  composition  of 
jvlass,  is  a  notorious  instance  of  its  neutralizing  efficacy,  for  no  acid 
more  completely  obtunds  the  acrimony  of  alkaline  bodies,  and  dis^ 
arms  them  of  their  corrosive  character.""  At  page  25,  Mr.  Hoiiie 
i^pears  to  indulge  the  idea  that  rilex^  and  consequently  oxj^n^vi^ 
be  aOied  to  electricity.    *'  It  has  been  noticed  by  several  a!]^t)if!D^ 
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Aat  the  j>ec61ku^  smeD  which  is  evolved  wheu  flint,  or  hnj  ftilieedtti 
Btoire  givies  otit  sparks  of  fire,  is  precisely  the  same  to  our  senses  ss 
that  which  snce^eds  electrical  excitation,  or  the  strong  efiects  of 
lightning  from  the  atmosphere.**^  '^  One  remark  may  be  tolerated, 
ind  not  deemed  an  intrusion  on  the  present  occasion;  it  is  this,  that 
this  singular  identity  of  smell,  stamps  silex  with  such  a  degree  of 
consequence,  as  to  assimilate  it  in  this  quality,  at  least,  with  one 
of  the  most  important  objects  of  nature,  the  electric  fluid  of  the 
ttmospnere.^ 

I  have  quoted  somewhat  at  large,  and  as  some  may  think  irrele- 
Tantly;  bnt  I  conceive  the  subject  to  be  one  of  deep  interest,  and 
fliat  it  is  treated  in  a  masterly  and  very  argumentative  manner. 
The  inquiry  into  the  real  nature  of  the  base  of  oxygen  gas  is  also 
pending,  and  Mr.  Hume^s  treatise  is  on  that  subject:  he,  as  we  have 
Been,  thinks  it  to  be  silea?^  or  flint;  other  authors  give  no  opinion  on 
die  subject ;  but  all  agree  in  considering  oxygen  gas  as  a  peculiar 
ha$e,  saturated  with  caloric. 

I  think  it  will  not  be  hazarding  too  much,  to  conjecture  that, 
(oxygen  gat^  as  well  as  hydrogen  gas,  originates  solely  in  the  decompo- 
sition of  water,  in  which  fluid,  its  true  base  is  to  be  found  co-existent 
with  the  base  of  hydrogen  gas ;  that  they  have  no  other,  nor  more 
remote  origin ;  and  hence,  that  all  the  phenomena,  which  depend 
upon  the  agencies  of  these  two  gases  may  be  traced />rfmari/y  to  the 
decomposition  of  water,  effected  by  the  electrizing  principle  of  the 
san^s  rays,  a  principle  which  has  been  in  active  operation  from  a 
period  coeval  with  that  of  the  sun'*s  existence.  Oxygen  and  hydrth 
gen  gases,  may  then  be  defined,  as  two  gaseous  elastic  fluids,  derived 
from  water  by  the  operation  of  solar  induction;  by  which  operation, 
they  each  receive  electricity  of  a  specific  nature  or  modification,  the 
one  contrary  to  that  of  the  other;  by  the  repulsive  agency  of  which 
specific  electricities,  each  is  retained  in  the  gaseous  state,  till,  by  the 
action  of  some  more  powerful  agency,  these  gases  are  induced,  either 
to  enter  into  combination  one  with  the  other,  or  to  form  electro- 
chemical aflmities  with  other  bodies,  from  which  result  a  vast  variety 
of  products,  gaseous,  fluid,  or  solid,  according  to  the  nature  of  the 
several  constituents ;  all  of  which  are  of  essential  importance  in  the 
economy  of  nature. 

To  define  in  few  words  what  I  mean  by  natural  electricity,  I 
consider  it  a  modification  of  the  sun^s  light.  Light — that  is,  the 
solar  r»y — ^is  poured  upon  the  surface  of  the  globe :  ea:tinguished  it 
csnnot  be, — ^therefore,  it  must  be  absorbed.  It  may  indeed,  undergo 
tratiimuti^ons ;  but  whether  it  do,  or  do  not,  the  ediar  \\fjai  is  tke 
sdune  and  origin  of  that  elementary  fire  which  pervades  sSL  matter^ 
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and  is  the  grand  vivifying  principle.  While  undisturbed,  it  remains 
neutral,  quiescent,  and,  as  it  were,  masked;  but  when  excited  hj 
chemical  action,  by  friction,  "^or  by  percussion,  it  becomes  revealed, 
or  is  rendered  manifest  by  its  effects.  This  elementary  fire,  when 
revealed  in  the  grander  phenomena,  is  natural  electricity.  The 
ingenuity  of  man  has  enabled  him  to  call  it  into  activity  by  his 
machinery;  and  then  it  may  be  styled  artificial  electricity;  but  the 
prime  motor  is  one  and  the  same. 

102.  Laics  of  chemical  attraction  and  repulsion. — In  the  present 
imperfect  state  of  our  knowledge,  chemical  science  being  assuredly 
but  in  its  infancy,  we  are  scarcely  authorized  to  make  use  of  the 
terms  law  or  axiom:  however,  as  some peneral  principles  may  be  of 
real  utility  to  the  student,  as  tending  to  fix  or  give  a  direction  to  his 
ideas,  I  shall  comprise  under  three  heads,  those  principles,  which 
appear  to  me  as  philosophical  deductions,  either  from  ascertained 
facts,  or  from  sound,  analogical  reasoning.  For  the  first  two  laws, 
or  principles,  I  am  wholly  indebted  to  the  high  authority  of  Sir 
Humphry  Davy:  the  third  is  dependant  upon  the  two  former;  but 
it  is  more  general  and  comprehensive  in  the  views  which  it  em- 
braces. 

(a.)  All  bodies  which  have  a  chemical  affinity  for  each  other  are 
in  opposite  states  of  electricity;  and  chemical  affinity  depends  so 
much  upon  electricity,  that  these  natural  affinities  may  be  modified 
or  destroyed,  by  inducing  a  change  in  the  electrical  states,  by  arti- 
ficial means. 

(b.)  Those  substances  or  bodies,  which  are  incapable  of  chemical 
combination,  are  uniformly  in  the  same  electrical  states:  hence,  they 
repely  but  cannot  attract  each  other. 

(c.)  Since  bodies  which  attract  one  another  are  possessed  of  dif" 
ferent  electricities^  and  those  which  repel  one  another  are  possessed 
of  the  same  electricities, — phenomena  which  are  in  exact  conformity 
with  those  of  artificial  electricity, — it  follows  that  all  bodies  which 
attract  or  repel  one  another  are  electrified  bodies.  When  bodies 
possessmg  opposite  qualities,  such  as  those  of  a^Ad  and  cUkali,  enter 
into  an  electro-chemical  union,  they  do  it  by  the  attractive  or  dis- 
posing influence  of  their  two  electricities;  and  in  this  act  of  union, 
the  two  chemical  bodies,  as  well  as  the  two  disposing  electrioities, 
neutralise  each  other,  and  lose  their  distinctive  qualities.  And 
as  the  union  has  been  induced,  and  effected  by  electric  attraotion,  so 
it  is  retained  by  the  quiescent  attraction  of  the  two  electricities,  till 
it  is  disturbed  by  a  more  powerful  agency,  which  may  induee  a 
change  in  the  first  compound,  and  give  its  constituents  a  tendeaey 
to  enter  into  new  arrangements.    This  law  will  bear  upon  tile  whoh 
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noge  of  chemical  affinities,  and  hold  good  in  every  species  of  chemi- 
od  attraction  under  whatever  name  or  designation  it  may  be  known; 
whether  it  be  that  of  ''  simple,  compound,  disposing,  quiescent,  or 
divellent'*"  attraction. 

When  it  is  considered,  that  many  substances  become  electrified 
by  passing  from  a  liquid  to  a  solid  state,  that  electricity  is  developed 
by  the  conversion  of  water  into  steam  and  vapour,  by  the  simple 
contact  of  metals,  by  the  sudden  rending  asunder  of  pieces  of  dry 
wood,  (a  fact,  by  the  way,  that  throws  light  upon  the  subject  of  the 
attraction  of  cohesion^)  by  the  mere  projection  of  powders  upon  the 
cap  of  an  electroscope,  and  by  almost  every  act  of  friction,  pressure, 
or  percussion,  there  can  remain  but  little  doubt  of  the  universal  dis- 
tribution of  this  subtile  fluid.  When,  moreover,  it  is  acknowledged 
by  electricians,  ^^  that  there  is  every  reason  to  presume  that  electri- 
city is  essentially  concerned  in  the  processes  that  are  carried  on  in 
the  living  system,  both  of  animals  and  vegetables'*^  (every  hair, 
prickle,  thorn,  or  pointed  projection  of  the  vegetable  body  being  a 
most  perfect  agent  of  conduction) ;  *^  when  in  the  animal  economy 
more  particularly,  the  operation  of  this  agent  is  indicated  in  the 
processes  of  secretion,  in  the  iaction  of  the  muscles  and  nerves,  and 
probably,  in  all  the  vital  functions:'*''  when  it  begins  to  be  admitted, 
'*  that  there  can  be  question  that  electricity  is  occasionally,  if  not 
universally  elicited  during  chemical  action,'"  (Treatise,  No.  116,)  it 
sorely  may  be  allowed  me  to  append  the  third  law,  to  the  two  which 
precede  it ;  and  moreover,  without  incurring  a  charge  of  presump- 
tion, to  assume  as  a  philosophical  truth,  one  which  will,  in  some 
future  day,  become  an  axiom  in  chemistry,  ^'  that^  every  action  of 
ekemical  affinity  is  induced  and  maintained^  by  the  agency  of  electrical 


attraction^" 


Part  III. 

WATER  CONSIDERED  AS  ONE  OF  THE  GRAND  NATURAL 

AGENTS. 

103.  Decomposition  of  water  by  natural  agencies. — There  are 
many  very  striking  phenomena,  which  attend  the  natural  decomposi- 
tion of  this  wonderful  fluid:  I  shall  endeavour  to  class  and  describe 
them  under  three  separate  heads. 

(a.)  Includes  those  which  are  occasioned  by  solar  electric  agency, 
inducing  decomposition  in  the  waters  superficially  deposited  on 
the  earth^s  sur&ce:  these,  of  course,  include  seas,  lakes,  rivers, 
to.    The  phenomena  which  result  from  this  agency,  may  be  chiefly 
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referred  to  the  atmosphere ;  the  consideration  of  theni,  therefore, 
properly  belongs  to  the  ^^  Section  on  the  atmosphere^^  in  the  succeed* 
ing  month. 

{b.)  Includes  the  phenomena  resulting  from  decomposition  effected 
VBithin  the  eartlfs  surface,  by  the  electrizing  principle  of  the  sun'*s 
rays.  Among  these,  the  most  striking  are,  (Ist.)  the  detelcpement  of 
the  grand  volume  of  the  electrical  fluids  or  elementary  fire,  distri- 
buted over  the  surface  of  the  globe,  the  prime  source  of  all  the 
inductions  which  regulate  the  electrical  states  of  the  atmosphere, 
and  the  various  mutations  of  the  weather. — (2d.)  The  separation  of 
the  principle  of  magnetism. — (3d.)  The  oxidation  of  metals;  a  pro- 
cess which  may  be  considered  as  the  natural  and  grandest  develope- 
ment  of  the  voltaic  electricity;  and  which,  in  all  probability,  in- 
cludes among  its  more  awful  phenomena,  earthquakes,  aud  the  erup- 
tions of  volcanoes. — (4th.)  The  formation  of  metallic  bodiei  by  the 
laboration  of  one  of  the  constituents  of  water, — hydrogen.  This 
idea  is  purely  hypothetical:  it  may  never  be  proved  to  be  founded  in 
fact;  but  as  some  have  advanced  the  opinion,  that  the  base  of 
hydrogen  gas  is  a  metal,  I  conceive  myself  fully  authorized  to  invite 
inquiry  into  the  converse  of  that  opinion.  In  Sir  Humphry  Davy's 
Lecture  before  the  Board  of  Agriculture,  {Apric.  Chem.^  page  1 80,) 
we  meet  with  the  following  observations.  "  The  veins  which  afford 
metallic  substances  are  fissures,  vertical,  or  more  or  less  inclined, 
filled  with  a  material  different  from  the  rock  in  which  they  exist. 
This  material  is  almost  alwaj's  cr}'stalline;  and  usually  consists  of 
calcareous  spar,  fluor  spar,  quartz,  or  heavy  spar,  either  separate  or 
together.  The  metallic  substances  are  generally  dispersed  through, 
or  confusedly  mixed  with  these  crystalline  bodies.  The  veins  in 
hard  granite  seldom  afford  much  useful  metal:  but  in  the  veins  in 
soft  granite  and  in  gneis,  tin,  copper,  and  lead  are  found.  Copper 
and  iron  are  the  only  metals  usually  found  in  the  veins  in  serpentine* 
Micaceous  schist,  sienite,  and  granular  marble  are  seldom  metalli- 
ferous rocks.  Lead,  tin,  copper,  iron,  and  many  other  metals,  are 
found  in  the  veins  in  chlorite  schist.  Orauwacke,  when  it  contains 
few  fragments,  and  exists  in  large  masses,  is  often  a  metalliferous 
rock.  The  precious  metals,  likewise  iron,  lead,  and  antimony,  are 
found  in  it ;  and  sometimes  it  contains  veins,  or  masses  of  9tone  ooal^ 
or  coal  free  from  bitumen.  Limestone  is  the  great  metalliferous 
rock  of  the  secondary  family ;  and  lead  and  copper,  are  the  metals 
usually  found  in  it.  No  metallic  veins  have  ever  been  found  in 
diale,  chalk,  or  calcareous  sandstone;  and  they  are  very  rare  in  basalt 
and  siliceous  sand-stone.^' 

If  we  attentively  consider  the  finregobg  passage,  we  oiD  scaiealy 
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A  to  ptarceire^  tbat  metak  are  chiefly  found  in  reins,  the  direction 
of  whk^  eeems  to  indicaterthe  disruption  of  the  rocks  through  whiob 
they  pass,  by  the  agency  of  water.     The  metallic  substances  are 
finmd  dispersed  among  the  crystalline  bodies,  which,  it  may  be 
remarked,  are  composed  of  substances  closely  allied  to  that  Btlex  that 
Mr.  Hame  considered  to  be  identical  with  oxygen^  (see  101.)     Mr. 
Hume  may  not  have  established  his  theory  to  the  very  letter;  but 
he  has  the  triumph  of  finding  it  now  admitted  on  all  hands,  that 
ulex  eontains  nearly  50  per  cent,  of  oxygen ;  and  that  its  base  is 
inflammable^  and  probably  metallic :  this  base  Sir  Humphry  Davy 
names  silicon.     If,  then,  silex  be  an  oxide  of  silicon,  why  may  not 
its  base,  as  well  as  the  oxygen,  with  which  that  base  is  combined, 
be  derived  from  ttaterf     If  it  be, — then  silex — that  "  multifarious 
cement,^  as  Mr.  Hume  styles  it — that  grand  and  boundless  depo- 
sitory of  elementary  fire,  is  neither  more  nor  less  than  an  oxide  of 
hydrogen.    No  objection  can  be  raised  on  account  of  the  dissimilarity 
in  point  of  form  and  texture;  the  diamond,  the  hardest  known  sub- 
stance in  the  world,  is  a  combustible^  and  may  be  converted  into  a 
gaseous  fluid;  nor  can  we  conceive  it  more  improbable,  that  the 
dements  of  water  should  assume  the  solid  form,  than  that  one  of 
them,  the  hydrogen  should  in  the  form  of  gas,  become  the  lightest 
of  all  bodies  that  possess  weight.     I  would  fearlessly  hazard  the  con- 
jecture, that  every  inflammable  body  in  the  creation  is  either  derived 
from  hydrogen  alone,  or  that  it  contains  it,  in  one  of  its  definite 
proportions;  and,  to  support  the  conjecture,   I,  in  the  first  place, 
refer  to  a  note  at  No.  350  of  Pabkeb'  Rudiments^  p.  176.     ^^  The 
fixed  alkalies,  which  were  formerly  imagined  to  be  simple  substances, 
are  proved  by  Sir  Humphry  Davy  to  be  metallic  oxides.     He  has  suc- 
ceeded also  in  decomposing  four  alkaline  earths ;  barytes,  strontites, 
lime,  and  magnesia,  the  base  of  which  he  finds  to  be  metallic  sub- 
stances of  the  colour  of  silver.     He  has  likewise  announced  that  he 
has  reason  to  believe  that  sulphur  and  phosphorus  are  compound 
bodies,  consisting  of  oxygen,  hydrogen^  and  their  peculiar  baees.^' 
Again,  one  of  the  public  lecturers,  announced  that  Mr.  Faraday  of 
the  Royal  Institution,  discovered,  that  when  potass  is  acted  upon  by 
smne  of  the  metah^ — zinc  particularly, — a  portion  of  ammonia  was 
always  generated*.    The  utmost  caution  was  used  to  secure  the 

*  ^The  liollowiiig  experiment  related  among  others,  by  Mr.  Faraday,  is  strongly 
ia  fitvDor  of  the  compoimd  nature  of  omoU,  An  empty  tube  was  filled  with  hydro- 
gen gM,  and  zinc  foU  and  a  piece  of  hydrate  of  potash,  were  put  in  it  It  is  evi- 
dent that  the  only  elements  present  were  zinc  and  potassium — ^with  oxygen  and 
hydrogen,  ibnning  the  water  of  the  hydrate  of  potash ;  and  yet,  on  the  application 
ef  kM»  mmmmlst  fims  nwskwd^  as  indicated  by  moisteoed  tomerio  paper,  plaeed  in 
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pnrity  of  the  substances  emploTed,  but  did  not  prevent  a  similar 
recurrence:  ammonia  was  alwajrs  found.  Now,  on  the  old  prin- 
ciple of  the  simple  elementary  nature  of  the  metals,  no  ammonia 
could  exist  in  the  substances  examined ;  but,  if  the  hue  of  metals  be 
hydropen^  then,  as  potass  contains  oxygen,  the  materials  of  ammonia 
may  be  traceable:  this,  however,  will  involve  another  condition; 
and  with  it,  the  confirmation  of  another  of  Sir  Humphry  Davy'^s 
conjectures, — ^that  Azots,  (one  of  the  constituents  of  ammonia,  see 
No.  100,)  is  an  oxids  of  hydrogen.  I  will  not,  however,  anticipate 
inquiries,  which  of  right  attach  to  subjects  referrible  to  the  Section 
on  the  atmosphere. 

The  presence  of  the  alkalies  in  the  ashes  of  plants,  alluded  to  at 
No.  90,  appears  to  furnish  the  most  conclusive  evidence  in  favour  of 
the  agency  of  hydrogen  in  the  formation  of  metals,  for  to  what  other 
source  can  we  trace  these  alkaline  substances?  It  may  be  contended 
that  plants  absorb  them  from  matters  in  the  soil,  and  particularly  in 
the  manures  employed ;  but  ferns,  and  many  other  wild  plants,  and 
underwood  of  all  descriptions,  grow  in  places  where  manure  is  never 
by  any  chance  applied;  and  yet  such  plants  and  shrubs  produce 
abundance  of  potass.  What,  then,  is  the  source  of  these  metallic 
oxides  ?  Can  it  be  the  oxygen? — If  the  answer  be  in  the  affirmative, 
then  oxygen  must  form  an  oxide  of  itself — a  thing  impossible ;  for 
substances  possessed  of  one  common  electricity,  refuse  to  unite. 
Can  it  be  from  the  carbon?  This  substance  is  a  distinct  product  of 
incineration,  or  burning,  as  well  as  the  alkalies ;  they  possess  no  sen- 
sible property  in  common.  What  is  left,  then,  but  the  hydrogen^  or 
the  small  proportion  of  azote  which  is  traceable  in  some  plants! — ^bat 
what  is  azote?  They  who  know  what  it  is,  are  alone  fully  quaUfied 
to  assert,  that  it  is  not  an  oxide  of  hydrogen.  But  plants, — though 
these  alkaline  substances  cannot  be  traceable  to  any  of  their  own  con- 
stituent parts,  may  absorb  such  substances  from  the  soil;  and,  indeed, 
Sir  Humphry  Davy  shows  that  alkalies  do  occasionally  exist  in  the 
soil ;  two  things,  however,  must  be  considered ; — ^first,  that  it  is  in 
the  ashes  that  alkalies  are  found ;  and,  second,  that  the  quantities 
yielded  by  different  plants  vary  so  much,  that  it  may  be  considered 
as  very  doubtful,  whether  alkalies,  purely  such,  exist  at  all  in  the 
vessels  of  the  living  plant.  According  to  the  table  in  Davt'^s  Agrio. 
Chem.  (page  104),  10,000  parts  of  oak  yielded  but  15  parts  of  potass, 

the  upper  pari  of  the  tube    In  this  oxperimenty  then,  ammonia,  which  k  wdl 
known  to  yield  azote  by  its  decomposition,  appears  to  have  been  formed  withealits 
praBenoe ;  and  if  so,  the  axote  mnst  have  been  deriTed  from  the  comfaiiiation  of  Ibi 
elements  ennmerated."  ■  See  iVmiy  CptL,  Article  AMoie^  voL  iii^  907, 
The  abore  is  the  cxperimsnt  aUnded  to  by  the  Leetiirar« 
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while  the  same  quantity  of  fern,  wonnwood,  and  fumitory,  yielded 
respectively  62,  730,  and  790  parts.  There  is  mueh  of  astonishing 
mystery  in  all  these  natural  phenomena ;  but  it  appears  to  me,  that 
the  more  we  press  our  inquiries,  and  the  deeper  we  go  in  our 
researches,  into  first  principles,  the  more  evident  cause  do  we  find 
for  believing,  that  nature  has  formed  all  her  decomposable  produc- 
tions from  the  elements  of  that  universally  diffused  fluid, — water; 
ind  that,  in  efiecting  these  surprising  transmutations,  she  has  em- 
ployed but  one  primary  agent, — the  electrizing  principle  of  the  suu^s 
rsys, 

{c)  The  third  head,  comprises  the  phenomena  which  attend  the 
decomposition  of  water  in  the  immediate  neighbourhood  of  the 
spongelets,  and  remotest  fibres  of  the  roots  of  plants.  Their  food 
requires  preparation:  manures  are  deposited  in  the  soil,  and  these 
must  be  laborated  by  the  process  of  fermentation ;  and  that  process 
is  efiected  by  the  decomposition  of  water.  Carbon  {charcoal)  con- 
stitutes one  of  the  most  important  parts  of  vegetable  aliment,  and  it 
is  totally  insoluble  in  fluid  water;  but  of  this  fact,  experience 
appears  to  warrant  a  doubt :  plants  which  bleed,  (as  the  vine,)  just 
prior  to  the  expansion  of  the  leaves,  yield  drops,  like  tears,  that 
may  be  collected.  If  these  be  made  to  fall  into  a  phial  containing 
pare  lime  water,  no  milkiness,  or  chalky  deposit  is  produced,  that  I 
have  been  able  to  detect ;  were  carbonic  acid  present,  pellucid  lime 
water  would  instantly  reveal  it.  The  pores  also  in  the  fibres  are  so 
rery  minute,  that  no  solid  food  can  by  any  possibility,  be  supposed 
capable  of  passing  into  them.  Sir  Humphry  Davy  {Agric.  Chem. 
24^)  says;  '^I  tried  an  experiment  on  this  subject;  some  impalpable 
powdered  charcoal,  procured  by  washing  gunpowder,  and  dissipating 
the  sulphur  by  heat,  was  placed  in  a  phial  containing  pure  water,  in 
which  a  plant  of  peppermint  was  growing :  the  roots  of  the  plant 
were  pretty  generally  in  contact  with  the  charcoal.  The  experiment 
was  made  in  May,  1805 ;  the  growth  of  the  plant  was  very  vigorous 
during  a  fortnight,  when  it  was  taken  out  of  the  phial ;  the  roots 
were  then  cut  through  in  different  parts,  but  no  carbonaceous  matter 
eould  be  discovered  in  them,  nor  were  the  smallest  fibrils  blackened  by 
the  charcoal,  though  this  must  have  been  the  case  had  the  charcoal 
been  absorbed  in  the  solid  form.**^ — If  we  consider  all  the  facts  stated 
in  this  extract,  we  can  scarcely  doubt  that  some  powerful  agent, 
such  as  the  detcending  currents  of  solar  and  atmospheric  electricity, 
by  day  and  night,  must  induce  those  chemical  affinities,  by  which 
the  constituents  of  the  manures  form  new  compounds  exactly  suit- 
able to  vegetable  nutrition.  Our  views  must  also  be  extended:  for, 
not  only  is  the  food  prepared,  but  electric  agencies  are  simultaneously 
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developed ;  and  these  constitute  the  a$cmdinff  current  which  pfopels 
and  carries  forward  the  aliment,  so  prepared,  and  deposits  it  in  the 
vessels  appropriated  to  the  purposes  of  assimilation  and  distribution. 
It  must  ever  be  recollected  that  no  one  state  of  electric  excitation, 
can,  by  any  possibility,  exist,  without  exciting  another  of  an  oppo- 
site character.  If  these  be  excited  in  masses,  they  exhibit  the 
attraotite  and  repulsite  powers  of  electricity :  such  are,  without  ex- 
ception, the  ordinary  phenomena  produced  by  the  electrical  machines 
and  apparatus  in  common  use  among  electricians:  but  if  the  divel- 
lent  powers  (from  dhello^  to  separate,)  of  natural  electricity  be 
excited, — those  that  induce  the  nicest  and  most  subtile  processes  of 
chemical  decomposition  and  affinity,  among  mixtures  consisting  pro- 
bably, of  six  or  eight  binary  and  ternary  compounds,  (terras  ex- 
pressing the  union  of  opposite  substances — such  as  acid$  with 
alkalies^ — kydropen^  with  carbon  and  oxygen^  <$•(:.,  in  certain  definite 
proportions) ;  the  several  electricities  so  disturbed  and  developed,  by 
changing  and  interchanging  relations,  produce  effects,  which  must 
startle  the  most  apathetic  mind,  if  but  one  ray  of  light  dart  through 
it,  so  as  to  reveal  a  glimpse  of  the  wondrous  work, — and  yet,  these 
divellent  powers  are  excited,  and  have  induced  such  surprising 
changes  in  every  common  heap,  or  compost  mass  of  fermenting 
materials,  daily,  and  from  the  earliest  period  of  time. 

I  have  thus  endeavoured  to  recall  to  the  reader^s  recollection  the 
influence  of  electric  induction,  as  experimentally  demonstrated  in 
natural  phenomena,  with  a  view  to  render  as  perspicuous  as  possible 
the  mode  by  which  the  nutritive  fluids  are  prepared,  and  carried  into 
the  minute  vessels  of  the  root:  it  remains  to  condense  the  substance 
of  what  has  been  said,  and  to  bring  it  into  the  form  of  a  theory  0/ 
vegetable  nutrition ;  but  previously,  I  again  refer  to  the  experiments 
of  Dr.  Faraday;  they  evince  that  a  volume  of  electricity  enters  into 
every  compound  matter,  and  forms  the  bond  which  ties  its  com- 
ponents together. 

The  oxygen  and  hydrogen  gases  developed  by  the  decompoeed 
water,  seize  upon  the  carbon  produced  by  the  decomposition  of  the 
manures,  and  form  gaseous  bodies,  consisting  of  carbonic  acid,  oar- 
bonic  oxide,  and  carburetted  hydrogen;  ammoniacal  gas,  is  also 
frequently  evolved,  and  a  variety  of  liquid  compounds  are  produced, 
at  a  time,  and  in  a  state,  the  most  suitable  to  the  purposes  of  vege- 
table introsusception.  (See  No.  16).  Electricity  is  also  developed 
during  these  processes,  and  serves  to  propel  the  aliment  into  the 
finest  vessels  of  the  plant.  Thus  Dutrochet'^s  first  theory — limk  of 
deetric  currents — ^is  corroborated,  and  these,  at  the  sune  time -an 
proved  to  be  coincident  with  the  laboration  of  the  food,  and  wiliif -ith 
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intravHsospipw^iAto  the  vegetable  pores  «ad  tubes.  Thig  wordiuti^p^ 
iBKf|>tion .  ({h»ii<  intro^  within,  and  susciptio,  a  taking  up),  and 
ttfltber,  in  frequent  nse,  capillary  attraction  (from  capiUm^  a  hair), 
through  tubes,  fine  as  a  hair — are  terms  which  imply  a  cause  or 
eaoAes  in  active  operation ;  but  according  to  their  usual  acceptation, 
they  express  phencnnena  the  causes  of  which  remain  involved  in 
mystery.  Do  not  these  phenomena  result  from  electrical  currents ! 
and  as  no  effeet  can  be  produced  without  an  efficient  cause,  may  we 
not  find  that  cause  in  the  agency  of  electric  propulsion*,  induced 
by  electric  attraction?  I  think  we  may,  and  that  such  agency 
will  fully  elucidate  all  the  phenomena  of  introsusception  and  capil- 
lary attraction,— effects  whjMsh  can  be  explained  or  accounted  for  by 
no  other  agency  whatsoever. 

104.  General propertie$  of  water.  Water  is  said  by  Parkes  to 
exist  in  four  separate  and  distinct  forms :  ^'  viz.  in  the  state  of  ice ; 
in  that  of  a  fluid ;  in  the  state  of  vapour ;  and  in  the  state  of 
ebemical  oombination  with  other  bodies.  The  most  simple  form  in 
which  it  is  probable  that  water  will  ever  be  exhibited,  is  that  of  ice; 
for  by  the  mere  combination  of  ice  with  caloric,  fluid  water  will  be 
foraied,  and  a  further  portion  of  caloric  will  convert  the  fluid  into 
•team;  the  most  attenuated  aqueous  vapour  being  nothing  more 
than  ice  divided  and  rarified  by  the  solvent  and  expansive  power  of 
esloric.^ — {Eeeays^  vol.  i.  361.)  This  opinion  should  be  received 
with  some  caution,  for  it  is  founded  entirely  upon  the  doctrine  of 
kiemi  ealaric;  a  doctrine  which,  if  examined  with  that  degree  of 
critical  acumen  its  assumptions  seem  to  require,  will  scarcely  be 
able  much  longer,  to  furnish  satisfactory  evidence  of  being  founded 
qpon  philosophic  truth.  The  electrolyzation  of  water  and  the 
developement  of  its  elements,  by  the  passing  of  a  definite  quantity  of 
Yoltaic  electricity,  has  opened  the  road  to  truth,  and  leaves  the  mind 
free  to  trace  effects  to  real  causes. 

lee  differs  essentially  in  its  characters  from  those  of  water ;  and 
tbe  phenomena  which  the  latter  displays  in  its  approach  to  the 
freezing  point,  are  remarkably  different  from  those  of  other  fluid 
bodies.  Water  contracts  in  cooling,  and  increases  in  density  till  it 
is  reduced  to  about  40^  of  Fahrenheit :  below  that  point,  it  expandt^ 

*  The  reader  who  possesses  an  electi-ic  machine  may  readily  convince  himself  of 
the  influence  of  propulsion,  hy  means  of  a  small  apparatus  termed  the  electrical 
pah}  it  is  a  little  brass  bucket,  to  be  suspended  from  the  conductor  by  a  chain ; 
a  itaiaH  tubeprojeicts  horizontany  from  one  side,  near  the  bottom.  If  water  be  ptii* 
ilOo  Hm  ytA\%  it  ^viU  searcdy  ooze  through  the  fine  orifice  m  the  tobe^;  but  tlis. 
iniluitfMiai  the-xiachiBe  is  excited,  the  wat«r  is  pNJeeted  in  a  wsU  definsd-stresoi^ 
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and  becomes  less  dense.  Ice  is  lighter  than  water,  and  consequently 
floats  upon  it.  Its  expansiye  force  is  such,  that  heavy  pavenient 
stones  are  raised,  trees  are  split,  and  rocks  rent  asunder  by  it.  By 
this  expansion  the  most  beneficial  effects  are  produced  on  the  soil ; 
for  as  every  interstice  is  occupied  by  the  ¥^ter,  the  act  of  freezing 
forces  the  particles  of  the  soil  apart ;  and  as  these  possess  no  elastic 
property,  they  are  found  when  the  thaw  takes  place,  to  be  brok«i 
up,  more  finely  divided,  and  in  a  state  much  more  manageable  by 
the  labourer,  and  in  every  respect  better  prepared  for  the  purposes  of 
vegetable  growth. 

105.  Ice  and  snow  are  bad  eonduetors  of  electricity.  At  13^ 
below  zero,  ice  becomes  a  non-conductor,  and  at  a  much  lower 
degree  of  temperature,  it  has  been  found  to  be  an  actual  electric, 
affording  sparks  of  fire,  upon  being  excited.  Is  it  possible  then,  that 
a  substance,  which  as  a  solid,  is  specifically  lighter  than  the  fluid 
upon  which  it  floats — which,  when  its  temperature  is  very  much 
reduced,  may  be  ground  into  powder  so  fine,  as  to  be  blown  about 
by  the  wind — and  which  from  being  a  very  ready  conductor  of 
electricity,  has  become  itself  an  excitable  electric;  can  this  sub- 
stance be  identical  with  a  fluid,  possessing  properties  altogether 
dissimilar !  And  shall  we,  when  our  feelings,  and  our  instruments 
convince  us  that  the  aqueous  vapour  held  in  invisible  solution  in  the 
atmosphere  during  the  coldest  day  of  winter ;  when  our  thermo- 
meters demonstrably  prove  that  this  vapour,  and  the  ponderous 
masses  of  solid  ice,  six  or  eight  inches  thick,  are  both,  at  one  and 
the  same  individual  moment,  reduced  to  a  temperature  of  8°  or  10^ ; 
shall  we,  under  such  circumstances,  with  such  evidence,  be  coi^- 
strained  to  acknowledge,  that  ^'  the  most  attenuated  vapour  is 
nothing  more  than  ice,  divided  and  rarified  by  the  solvent  and 
expansive  power  of  caloric  T^  Such  may  be  the  fact,  but  of  what 
value  then  are  our  instruments !  I  would  rather  suggest  that  iee» 
water,  and  vapour,  are  bodies  possessing  different  electric  conditions ; 
and  that,  as  chemical  changes  depend  upon  electric  agency,  the  three 
are  essentially  different,  and  must  remain  so,  till  atmospherifl 
changes  take  place,  antagonist  to  those  which  had  induced  the  various 
phenomena  of  frost. 

106.  In  the  fluid  state^  water  possesses  a  solvent  power^  which, 
when  exerted  in  the  soil,  is  of  great  importance.  Plants  will  not 
continue  to  vegetate,  unless  their  roots  are  supplied  with  water ;  and 
if  they  be  kept  long  without  it,  the  leaves  will  droop,  and  assume  a 
withered  appearance.  Tulips,  hyacinths,  and  a  variety  of  plants, 
with  bulbous  roots,  may  be  reared,  if  the  roots  be  merely  immersed 
in  water.     Du-Hamel,  Bonnet,   Van  Helmont,  and  Boyla,  ooo- 
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tended,  **  that  water,  by  yirtue  of  the  vital  energy  of  the  plant,  was 
luffioieot  to  form  all  the  different  substances  contained  in  vegetables. 
The  result  of  a  great  variety  of  experiments  is,  that  water  is  not  the 
sole  food  of  plants,  and  is  not  convertible  into  the  whole  ingredients 
of  the  vegetable  substance.^^ 

107.  In  ike  state  of  tapour^  water  is  estimated  to  occupy  1400 
times  its  original  bulk,  but  its  volume  is  increased  to  1728  times 
when  it  exists  in  the  state  of  visible  steam.  It  is  a  permanently 
elastic  fluid  in  the  state  of  vapour,  and  as  such,  exists  in  the 
atmosphere,  appearing  to  be  incapable  of  again  becoming  fluid 
water,  till  it  undergoes  a  change  in  its  electric  condition.  ^'  The  con- 
version of  bodies  into  the  state  of  vapour,  as  well  as  the  condensation 
of  vapour,  is  generally  attended  by  some  alteration  of  their  electrical 
eondition ;  and  the  bodies  in  contact  with  the  vapour  are  thereby 
rendered  electrical.  Thus,  if  a  plate  of  metal  strongly  heated,  be 
placed  upon  a  gold-leaved  electroscope,  and  water  be  dropped  upon 
the  plate,  at  the  moment  the  vapour  rises  the  leaves  of  the  electro- 
•eope  diverge  with  negative  electricity.  The  general  fact  was  noticed 
by  Laplace,  Lavoisier,  and  Volta,  in  the  year  1781 ;  and  was  found  to 
extend  both  to  solids  and  to  liquids  passing  into  gaseous  form.**^  '^  In 
lljeneral,  it  is  found  that  the  vaporization  of  water,  by  simple  ebullition, 
produces  negative  electricity  in  the  remaining  fluid,  or  vessel,  which 
contains  it :  the  vapour  itself  being  positive.  On  the  contrary,  when 
aqueous  vapour  is  condensed  into  water,  it  becomes  negative,  leaving 
the  bodies  with  which  it  was  last  in  contact  in  a  state  of  positive 
electricity." — Treatise  on  Electricity,  of  the  Library  of  Useful 
Knowledge,  p.  55. 

As  vapour  is  considered  one  of  the  constituents  of  atmospheric 
air,  it  cannot,  with  propriety,  become  a  subject  of  investi^tion  in 
the  present  section.  Enough  has  now  been  said  to  afford  satisfactory 
evidence,  that  water,  whether  it  be  considered  as  a  mild  and  bland 
fluid,  or  as  a  decomposable  medium,  exhibiting  the  most  tremendous 
phenomena,  is  of  so  much  importance  in  the  economy  of  creation, 
as  to  establish  its  right  to  take  rank  as  second  only,  among  the  most 
influential  agents  of  nature. 
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SECTION  II. 

Part  I. 

NATURAL  HISTORY  AND  CULTIVATION  OF  ESCULENT 

VEGETABLES. 

OF  THE  CABBAGE  TRIBE, 

Subject  1.  Bra88ica  Oleracea.  Crucifercg.  Class  xv.  Order  ii. 
Tetradynamia  Siliquosa^  of  Linnteus.  Capitata  elipiica^  of 
DecandoUe. 

108.  The  cabbage  is  one  of  the  most  ancient  of  our  esculent 
vegetables ;  tlie  tribe  includes  an  extensive  assortment  of  varieties 
and  subvarieties,  all,  probably,  proceeding  from  one  common  origin. 
Some  of  these  must  have  been  known  in  the  time  of  the  Saxons,  as 
White,  in  his  ^^  Natural  History  of  Selborne^"  says  that  thej  named 
the  month  of  February  "  sprout-kale.'^  It  appears  probable  that  the 
Romans  introduced  the  Italian  cabbage  into  South  Britain.  The 
native  cabbage  grows  wild  on  the  sea-shore  of  different  parts  of 
England;  it  is  a  biennial,  and  flowers  in  May  and  June.  The 
leaves  are  glaucous,  (sea-green,)  rather  fleshy,  very  smooth ;  lower 
ones  large,  lyrate,  (lyre-shaped,)  waved;  the  upper  ones  oblong, 
toothed,  or  nearly  entire.  Flowers  in  longish  clusters,  bright  lemon- 
colour.  Ca/y;r-leaves  a  little  spreading,  but  straight ;  close  at  the 
bottom.  Pods  cylindrical,  smooth,  without  a  beak.  Seeds  large 
and  globose.    (Smith''s  Eug,  Flora ;  also,  Enc,  of  Gard.y  Brassiea.) 

109.  Var.  I.  Common  white  cabbage^  Br.  oler.  tar,  capitata^ 
produces  firm  white  heads,  green,  or  greenish  yellow  externally,  but 
white  within.  It  contains  about  twenty  sub- varieties,  of  which  the 
best  and  most  suitable  to  moderate  sized  gardens,  are  the 

Early  York,  dwarf,  Pownton, 

London  medium,  VaiTack, 

Sugar-loaf,  early,  Battersea,  early. 

As  the  cabbage  is  a  biennial,  the  chief  or  early  summer  crop  is 
to  be  sown  in  the  preceding  autumn ;  but  the  later  summer  and 
autumn  crops,  to  come  in  from  July  to  the  end  of  the  year,  must 
be  the  first  noticed,  and  the  directions  will  be  given  very  parti- 
oularly. 

110.  Spring  sowing.  Towards  the  close  of  March,  daruig  Apfjlf; ' 
and  even  early  in  May,  cabbage  seed  may  be  sown :  the  qnaiititjrjj,. 
and  frequency  of  repetition  must  depend  upon  the  cotURmylljfyMiii 
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bat  with  good  management,  one  sowing  in  April  will  furnish  an 
abundant  supply  for  a  family  of  eight  or  ten  persons.     Prepare 
»  spot  of  ground  of  sufficient  extent  to  admit  of  three  or  four  drills, 
of  about  fifteen  feet  long,  for  each  sort  of  cabbage  that  may  be  pre- 
ferred.    This  ground  need  not  be  manured,  but  it  should  be  well 
digged  and  finely  pulverized.     Set  the  line  about  nine  inches  within 
tbe  edge  of  the  bed,  and  draw  a  drill  an  inch  deep,  as  straight  and 
trae  in  depth  as  possible ;  then  make  the  bottom  of  the  drill  firm 
and  even  by  pressing  a  long  round  pole  upon  it ;  or  by  beating  it 
with  tfa0  back  of  a  wooden-headed  rake.    Sprinkle  the  seeds  evenly, 
bat  not  very  thickly,  along  the  drill.     Make  another  drill  about 
nine  inches  from  the  former,  and  so  proceed  with  one  sort  of  seed 
till  enough  of  that  be  sown ;  then  draw  the  loose  earth  into  each 
£iH,  and  press  it  firmly  upon  the  seed  with  the  spade.     Proceed 
thus  with  every  variety,  and  between  each  bed  a  path  of  full  fifteen 
inches  (in  addition  to  the  nine  inches  on  each  side  of  the  drills) 
sbould  be  allowed.   Mark  with  a  stick,  or  cutting,  the  boundaries  of 
each  variety ;  cut  the  edges  of  the  little  beds  perfectly  even,  and 
then  dress  tbe  surface  with  the  back  of  the  rake.     The  earlier  and 
dwarf  sorts  may  be  sown  in  March ;  the  later  and  large  sorts  in 
April ;  but  it  will  be  prudent  to  begin  early,  as  the  seed  some* 
times  fails.     Keep  every  variety  quite  separate.     When  the  plants 
appear,  thin  them  to  about  an  inch  apart ;  and  shortly  afterwards 
clear  the  beds  of  weeds  with  the  Dutch  hoe ;  for  this  purpose  choose 
a  sunny  day,  as  the  heat  will  speedily  kill  the  weeds ;  do  not,  how- 
ever, trust  to  that,  but  rake  off  every  weed  as  each  bed  is  hoed.    As 
the  plants  advance,  thin  them  to  two  inches  apart ;  and  when  they 
have  three  leaves,  two  inches  broad,  prepare  a  nursery  bed  for  each 
sort,  about  four  feet  wide  by  twenty-five  feet  long.    Spread  some  rich 
compost  manure  on  the  surface,  and  then  dig  it  well  in,  breaking  the 
earth  very  fine,  the  whole  length  of  the  bed,  but  only  to  the  breadth 
of  two  feet.     Mark  the  outer  edge  of  the  bed,  and  at  nine  inches 
from  that  edge  stretch  the  line  tightly.   Raise  the  plants  one  by  one 
with  a  setting-stick,  or  the  garden  trowel,  and  select  plants  as  nearly 
of  a  size  as  possible.     Set  about  forty  in  the  row,  by  the  planting- 
Btiek,  or  trowel,  and  let  the  earth  be  brought  close  round  the  roots 
and  stems,  and  as  high  nearly,  as  the  base  of  the  lower  leaf.     Set 
out  the  plants  six  inches  apart,  and  when  one  or  two  rows  are 
planted,  dig  another  space  for  two  more  rows,  and  proceed  thus  till 
liz  rows  be  completed ;  then  cut  the  edges  of  the  bed  smooth  and 
Bven  by  the  line,  at  nine  inches  from  each  outer  row.     Give  each 
plalit  u  quarter  of  a  pint  of  soft  water,  pouring  it  into  the  hole  from 
bhellpottt  cf  a  pot  held  nearly  close  to  the  stem.    Fine  puhertzaiiou 
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is  assuredly  the  greatest  security  for  successful  planting ;  and  if  the 
evening  be  chosen  for  the  time  of  pricking  out,  repeated  watering 
need  seldom  be  resoi*ted  to.  It  will  be  remarked,  that  I  have 
directed  the  bed  to  be  digged  by  portions ;  most  persons  do  the 
whole  digging  before  they  begin  to  plant.  I  have  adopted  and 
recommended  the  above  plan,  to  prevent  the  evil  of  treading  on 
ground  that  has  been  worked.  There  will  now  bo  240  plants  in  six 
rows,  and  the  bed  will  be  four  feet  wide ;  after  which,  a  small  foot- 
path cut  out,  and  made  level  between  this  first  bed  and  another 
piece  of  ground,  will  give  space  enough  for  the  due  separation  of  the 
several  sub-varieties  of  the  plants.  By  observing  these  directions, 
(which  will  apply  to  savoys^  borecole^  and  broccoli^)  a  double  object 
is  attained ;  1st,  the  nursery  beds  are  set  out  with  precision  and 
neatness ;  and  2nd,  the  ground  is  not  [trodden  into  holes ;  which  it 
always  must  be,  when  the  digging  is  finished  in  the  first  instance. 
If  the  weather  be  very  dry,  the  new  beds  will  require  two  or  three 
waterings  early  in  the  mornings,  or  after  sunset ;  and  should  any 
plant  fail,  it  must  be  replaced  by  another  from  the  seed  bed.  If  a 
considerable  number  of  plants  still  remain  in  these  seed  beds^  it  will 
be  prudent  to  raise  them  all  with  the  trowel,  and  reset  them  by  the 
line  in  regular  distances  of  eight  or  nine  inches  apart,  in  their  own 
ground.  This  operation  will  give  the  plants  a  check,  and  prevent 
them  from  acquiring  long  forked  roots  and  straggling  stems ;  the 
roots  will  become  fibrous,  or  stocky,  and  the  plants  will  be  in 
regular  order  and  ready  to  be  set  out,  when  those  in  more  manured 
ground  will  be  advancing  to  the  state  of  cabbages.  As  the  plants 
in  the  nursery-beds  increase  in  size,  transplant  them  at  different 
periods  of  Ma}',  June,  and  July.  Set  out,  and  dig  the  beds  as 
directed  above,  raise  the  alternate  plants  of  the  nursery-beds,  and 
plant  them  in  the  new  beds,  where  they  are  to  remain.  As  to 
distances,  the  smaller  sorts  should  stand  twelve  inches,  the  middling- 
sized  sixteen  inches,  and  the  large  Yorks,  sugar-loaf,  &c.  from  two 
feet  to  thirty  inches  apart,  every  way.  Whenever  plants  are  set 
out,  whether  it  be  with  the  dibber,  the  trowel,  or  the  spade,  the 
utmost  care  must  be  taken  to  bring  the  earth  close  to  the  bottom^ 
and  about  every  part  of  the  roots ;  and  if  these  roots  be  covered 
with  knobs  or  tubercles,  they  must  be  trimmed  with  a  knife,  to 
remove  all  the  excrescences ;  and  if  there  be  good  fibres  abifee  tho 
injured  part,  the  whole  below  the  fibres,  should  be  pruned  off.  Set 
each  plant  as  deep  as  the  butt  or  base  of  the  lower  leaves ;  hold  it 
in  the  left  hand,  work  the  planting  tool  about  the  roots,  till  it  ao 
press  the  earth  about  them,  that  the  plant  will  resist  a  gentle  poll; 
And  tbeDj  all  being  secure,  make  the  ground  neat. 
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can  always  be  produced  hj  an  adroit  use  of  the  garden  trowel  at 
the  time  of  planting;  patting  and  smoothing  the  soil  without 
irnnure,  about  and  around  each  plant ;  method  and  experience,  by 
the  aid  of  a  quick  discerning  eye,  will  effect  any  thing. 

In  As  seed-iedt  the  plants,  if  kept  clean  and  hoed,  will,  at  various 
periods,  be  fit  for  transplanting;  and  thus  by  management  of  the 
three  departments,  that  is,  of  the  seed-beds,  the  nursery-beds,  (the 
plants  in  which  should  from  time  to  time  be  thinned  till  they  stand 
at  from  twelve  to  sixteen  inches  apart,  or  more,  according  to  the 
lort,)  and  of  the  transplanted  cabbage-beds,  there  will  be  a  constant 
and  various  supply  for  the  table  from  May  to  November  or  De- 
eember.  In  fact,  from  the  seed-beds,  by  transplanting  as  late  as 
September  and  October,  I  have  had  delicious  cabbages;  not  large, 
bat  firm,  clear,  and  green,  m  the  following  spring. 

111.  J%e  main  crops  of  what  are  termed  summer  cabbage,  must 
be  managed  somewhat  differently;  and  observe,  that  very  nice  atten- 
tioQ  must  be  paid  to  the  period  of  sowing,  for  if  that  be  too  early, 
the  plants  may  run  to  seed,  and  if  too  late,  they  can  hardly  acquire 
Boflkient  strength  in  time  to  become  early  cabbage:  the  last  week 
in  July,  and  the  first  week  in  August  afford,  pretty  nearly,  the  limits 
for  this  operation;  so  experience  has  determined.     The  early  York 
ilone,  or  the  early  York  and  London,  and  early  sugar-loaf,  and 
Downton,  may  be  sown  as  directed  for  the  spring  sowing;  the  sub- 
sequent numagement  is  to  be  the  same,  and  at  the  final  trans- 
pbntings,  the  plants  may  stand  at  similar  distances.    In  September, 
the  nursery-beds  should  be  made,  and  the  plants  finally  placed  out 
in  October  and  November.     If  the  winter  prove  mild,  and  the 
ground  be  in  good  heart,  this  mode  will  bring  firm  good  cab- 
bages in  April  and  May;  but  as  the  season  may  prove  severe,  it 
will  be  safer  to  leave  the  greater  part  in  seed  and  nursery-beds;  for 
if  severe  frosts  occur,  the  small  space  occupied  by  the  plants  therein 
can  be  easily  protected  by  coverings  of  fern  leaves,  long  litter,  or 
branches  of  evergreens.     The  plants  so  treated,  are  to  be  finally  set 
out  in  February  and  March  in  rich  earth.     If  the  weather  prove 
very  mild  in  November,  or  indeed  at  any  period  betwixt  November 
and  February,  the  plants  finally  set  out,  may  become  too  forward;  to 
prevent  that,  raise  them  up  with  a  spade,  and  reset  them  in  the 
same  spot  immediately.     Hoe  the  seed  and  nursery-beds,  so  as  to 
kill  all  weeds:  and  as  to  the  cabbage-beds,  dig  deeply  once  or  twice 
in  dry  weather,  those  in  which  the  plants  stand  at  the  greatest  dis- 
tances; and  hoe  those  in  which  the  plants  stand  too  close  to  each 
other  to  admit  of  digging;  draw  earth  also  to  the  stems  of  the 
pbats,  partiGalarly  when  the  cabbages  begin  to  form  ihdt  \vQ^<\a\ 
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earth  them  well  up,  and  then  dig  or  hoe  as  deeply  as  possible 
between  every  other  row;  in  a  week  afterwards  dig  or  hoe  the  other 
spaces;  and  so  on  every  week  alternately.  These  diggings  open 
the  ground,  and  tend  to  promote  those  decompositions  which  produce 
and  propel  the  nutritive  matters.  (See  Number  103,  c.)  But  if  the 
weather  be  hot  and  parching;  and  if  all  the  intervals  be  digged  at 
one  time,  too  many  fibres  will  be  cut  and  separated;  hence  a  great 
check  will  be  given,  which  may  be  avoided  by  effecting  the  work  at 
two  separate  periods. 

112.  Soil  and  Situation. — ^'  The  soil  for  seedlings  should  be 
light,  and  excepting  for  early  sowings,  not  rich.  Where  market 
gardeners  raise  great  quantities  of  seedling  cabbages  to  stand  the 
winter,  and  to  be  sold  for  transplanting  in  the  spring,  they  choose 
in  general,  the  poorest  and  stiffest  piece  of  land  they  have  got,  and 
especially  in  Scotland,  where  large  autumnal  sowings  of  winter 
drumhead,  and  round  Scotch,  are  annually  made,  and  where  the 
stiffness  of  the  soil  gives  a  peculiar  firmness  of  texture  and  hardness 
of  constitution  to  the  plants,  and  prevents  their  being  thrown  out  of 
the  soil  during  the  thaws  which  succeed  a  frosty  winter.  Trans- 
planted cabbages  require  a  rich  mould,  rather  clayey  than  sandy; 
and  Neill  and  Nicol  observe,  it  can  scarcely  be  too  much  manured, 
as  they  are  an  exhausting  crop.  Autumnal  plantations,  intended  to 
stand  the  winter,  should  have  a  dry  soil,  well  dug  and  manured,  and 
of  a  favourable  aspect.  The  cabbage  tribe,  whether  in  the  seed-bed 
or  final  plantation,  ever  requires  an  open  situation.  Under  the  drip 
of  trees,  or  in  the  shade,  seedlings  are  drawn  up  weak,  and  grown  crops 
are  meagre,  worm-eaten,  and  ill-flavoured.'*' — (Encyc.  Gard.^  3491.) 

113.  Saving  the  Seed. — It  is  very  difficult  to  raise  seed  free  from 
any  mixture  or  crossing;  if  attempted,  select  one  or  two  of  the  be<t 
cabbages,  and  transplant  them  in  autumn,  setting  them  in  ths 
ground  up  to  the  head;  early  next  summer,  abundance  of  seed  will 
be  yielded.  '^  A  few  of  the  soundest  and  healthiest  cabbage-stallo, 
furnished  with  sprouts,  answer  the  same  end.  When  the  seed  hai 
been  well  ripened  and  dried,  it  will  keep  for  six  or  eight  years.^  It 
is  mentioned  by  Bastien,  that  the  seed  growers  of  Aubervilliers  have 
learned  by  experience  that  seed  gathered  from  the  middle  flowe^ 
stem  produces  plants  which  will  be  fit  for  use  a  fortnight  earli«r 
than  those  from  the  seed  of  the  lateral  flower-stems:  this  niiy 
deserve  the  attention  of  the  watchful  gardener,  and  assist  him  in 
regulating  his  successive  crops  of  the  same  kind  of  cabiMge.^— 
{Idem,  3508.) 

If  the  ground  be  digged  in  March  or  April  roond  about  Af 
plants^  the  maturing  process  will  be  assisted.    Whetlier  the  vj» 
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seed  be  kept  in  the  pods  or  threshed  out,  it  should  be  preserved  in  a 
very  dry  situation. 

Sir  Humphry  Davy,  in  his  Elements  of  Agricultural  Chemistry^ 
states  that  in  1000  parts  of  cabbage,  73  parts  are  the  whole  quantity 
of  nutritive  soluble  matter,  of  which  41  are  mucilage,  or  starch,  24 
saccharine  matter,  or  sugar,  and  8  gluten,  or  albumen;  of  course 
927  parts  out  of  the  1000  consist  of  watery  or  innutritive  matter. 

114.  Cabbage  colewarts^  for  a  supply  of  winter  and  early  spring 
greens,  are  to  be  raised  by  forming  seed-beds  of  some  of  the  hardiest 
middle-sized,  and  early  sub-varieties,  on  the  plan  before  described, 
but  not  till  the  end  of  June;  and  thence  to  nearly  the  last  week  of 
July.  Transplant  finally  in  August  and  September,  in  rows  fifteen 
inches  asunder,  and  the  plants  nine  inches  apart  in  the  rows.  Keep 
the  seed-beds  and  plantations  quite  clean,  and  draw  earth  to  the 
stems  of  the  latter;  after  which,  hoe  deeply  between  the  rows.  If 
any  plants  should  fail,  supply  their  places  from  the  seed-bods.  Some 
of  the  most  forward  will  be  fit  to  draw  as  greens  throughout  the 
winter  months;  others  will  succeed  in  March  and  April,  and  some 
may  form  small  cabbages  in  May. 

Subject  2.     Red  Cabbage: — Bras.  Oler.  var.  y8.  rubra. 

115.  The  red  or  purple  cabbage  has  three  principal  sub-varieties; 
viz.  the  large  red,  or  Dutch;  the  small  red,  with  a  firm  round  head; 
and  the  Aberdeen  red.  They  are  chiefly  used  for  pickling,  are  some- 
times shredded  as  beet-root  for  salad,  and  are  prepared  as  sour  krout 
by  the  Germans. 

Tke  sowing  and  culture  are  in  all  respects  the  same  as  for  the 
white  cabbage.  Sow  in  August;  transplant  in  the  fall,  and  allow 
somewhat  more  space  than  for  York  cabbages.'  The  heads  will  be 
produced  early  the  following  summer,  and  will  be  firm  and  hard 
towards  the  close  of  it.  Sow  also  in  spring  for  a  late  crop  in  the 
succeeding  autumn;  but  these,  it  is  likely,  will  not  be  so  large  and 
fine. 

Subject  3.     Savoy: — Bras.  Oler.  var.  7.  sabauda. 
Bullata  major ^  of  Decandolle. 

116.  Tke  Satcy  is  a  winter  cabbage:  the  best  and  staple  supply 
from  November  to  March:  it  is  distinguished  from  all  the  other 
varieties  of  firm-headed  cabbages,  by  the  roughness  of  its  leaves. 
There  are  three  principal  sub- varieties: — the  green^  the  dusarf  and 
the  yettctt.  The  first  is  a  sweet  and  excellent  sort ;  the  yellow  is  by 
9ome  preferred,  and  may  form  the  main  winter  crop^bul  \a  nol  «> 


118  SAVOT. BRUSSELS   SPBOUTS.  [mABCH* 

delicate  as  the  green;  the  dwarf  is  hardy.  The  savoy  requires  deep 
digging  or  trenching,  and  the  soil  should  be  rich  and  light.  To  sow 
a  seed-bed  of  four  and  a  half  feet  by  eight  feet,  half  an  ounce  of  seed 
is  the  quantity  that  may  be  considered  as  sufficient,  provided  the 
seed  be  sound  and  good. 

Propagation  and  culture. — Observe  the  directions  given  for 
white  cabbage.  No.  110.  A  few  seeds  may  be  sown  in  February,  to 
produce  savoys  in  the  early  autumn;  another  supply  may  be  pro- 
vided for,  by  a  sowing  in  March;  but  the  main  crop  is  to  be  sown 
in  the  middle  of  April.  Another  small  sowing  for  winter  greens, 
may  be  made  in  May.  Nursery-beds  and  final  plantations  should 
be  prepared  for  the  main  crop  in  May  and  July;  but  savoys  do  not 
absolutely  require  to  be  twice  removed.  If  nursery-beds  be  formed, 
the  plants  should  stand  at  six  or  eight  inches  apart  therein;  and  in 
July,  when  they  are  to  be  finally  set  out,  they  should  be  allowed  at 
least  two  feet  space  every  way.  The  small  dwarfs  will  do  with 
eighteen  inches,  but  the  large  yellow  should  have  two  and  a-half 
feet. 

For  subsequent  culture,  hoeing,  digging,  and  saving  the  seed,  see 
Nos.  110,  111,  and  113. 

Subject  4.     Brussels  Sprouts: — Bras.  Oler.  a  sub-variety 
of  the  Savoy.    BuUata  gemmifera^  of  DecandoUe. 

117.  The  Brussels  sprouts  produce  tall  stems  three  or  four  feet 
high,  with  a  head  somewhat  like  a  savoy,  but  of  little  value:  from 
the  axils  or  base  of  the  leaves,  arise  small  green  heads,  like  little 
cabbages,  about  one  or  two  inches  in  diameter;  they  are  highly 
spoken  of  by  Van  Mons,  and  recommended  by  Nicol  and  Morgan. 

Culture.  {En4:yc.^  No.  3524.) — "  The  plants  are  raised  from 
seed,  sown  in  March  or  April,  of  which,  an  ounce  may  be  requisite 
for  a  seed-bed  of  four  feet  by  ten."  Van  Mons  says,  {Hart.  TV. 
vol.  iii.)  "  The  seed  is  sown  in  spring,  under  a  frame,  to  bring  the 
plants  forward;  they  are  then  transplanted  into  an  open  border  with 
a  good  aspect."^  By  thus  beginning  early,  and  sowing  successively, 
till  late  in  the  season,  he  says,  *'  We  contrive  to  supply  ourselves  in 
Belgium  with  this  delicious  vegetable,  full  ten  months  in  the  year; 
that  is,  from  the  end  of  July  to  the  end  of  May.'^  The  plants  need 
not  be  placed  at  more  than  eighteen  inches  e<ich  way,  as  the  heid 
does  not  spread  wide,  and  the  side  leaves  drop  off." 

With  us,  the  Brussels  sprout  is  so  hardy,  that  it  will  stand  SO* 

of  frost,  and  its  head,  about  Christmas,  is  a  tender  and  delicrts 

Mpedea  of  greeuB,    Being  then  out)  the  plant  will  mnam  nmij 
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torpid  till  the  advancing  ran  canses  it  to  start  into  new  vegetation ; 
then,  the  spaces  between  the  rows  should  have  a  little  leaf-soil,  or 
good  manure  lightly  forked  in;  and  the  young  heads,  all  of  which 
were  quiescent,  but  visible  in  the  winter,  will  speedily  advance  from 
the  axils  of  the  leaves,  and  yield  a  supply  for  many  weeks,  if  they  be 
properly  pulled  or  cut  in  succession. 

Mr.  Cobbett  {Enp,  Gard,  127)  says,  "  The  plant  that  has  gene- 
rally had  this  name  given  to  it  in  England,  is  a  thing  quite  difterent 
from  the  real  Brussels  sprouts.  If  you  mean  to  save  seed,  you  must 
cut  oiF  this  crown,  and  let  the  seed-stems  and  flowers  come  out 
nowhere  but  from  the  little  cabbages  themselves.  It  is  most  likely 
owing  to  negligence,  in  this  respect,  that  we  hardly  ever  see  such  a 
thing  as  real  Brussels  sprouts  in  England;  and  it  is  said  that  it  is 
pretty  nearly  the  same  in  France,  the  proper  care  being  taken 
nowhere,  apparently,  but  in  the  neighbourhood  of  Brussels." 

Subject  5.     Borecole: — Bras.  Oler.  var.  S.  sabdliea.     Acepkala 

Sabellicay  of  Decandolle. 
118.  T^e  borecole  contains  many  sub- varieties,  fourteen  of  which 
are  named  by  the  Encyc.  of  Gardening,  These  plants  are,  in  general, 
peculiarly  hardy :  they  resist  frost,  and  retain  their  green  appearance 
throughout  the  winter:  hence  their  value  as  winter  greens.  For 
cultivation  in  general,  three  of  these  sub-varieties  are  selected,  and 
these  are, 

The  German  Kale,  The  Wohum  Kale ;  a  very  distinct  vege- 

The  Chou  de  Milan,  table,  and  a  perennial 

Propagation  and  culture. — The  two  first  sorts,  and  indeed  all  the 
common  sorts,  are  raised  from  seed  sown  in  March  and  April;  one 
ounce,  according  to  Abercrombie,  will  sow  a  bed  four  feet  by  ten  in 
extent. 

The  German  Kale  is  peculiarly  valuable,  because  it  produces  a 

copious  supply  of  shoots  and  sprouts  from  the  axils  of  the  leaves 

after  the  head  is  cut  off.     The  heads  form  the  first  cuttings,  after 

which,  the  stems  furnish  a  succession  till  spring-greens  come  in; 

the  leaves  should  be  trimmed  off  as  soon  as  the  head  is  removed. 

The  Chou  de  Milan  is  highly  valued  by  some  persons,  and  it  also 

furnishes  a  succession;  the  other  sub-varieties  must  be  pulled  up 

and  removed  as  soon  as  the  heads  are  cut.    Sow  the  seeds,  transplant 

into  nursery  and  final  beds,  as  directed  for  spring  cabbage;  only 

observing  that  two  and  a  half  feet  must  be  allowed  when  the  plants 

are  finally  set  out.     From  June  to  August,  succession  beds  may  be 

formed,  and  these  will  furnish  a  constant  supply  during  January, 

February,  March,  and  April,  of  the  succeeding  year. 
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119.  Wobum  Kale  is  propagated  by  cuttings,  six  or  seven  inches 
long:  these  readily  take  root,  and  the  season  for  the  work  is  March 
and  April.  "  About  the  beginning  of  April,  or  as  soon  as  winter- 
greens  are  out  of  season,  the  stems  (of  this  kale)  are  to  be  cut  down 
to  the  ground  within  two  buds  of  the  roots:  the  soil  is  then  slightly 
forked  over,  and  afterwards  kept  clean  of  weeds  by  the  hoe.^ — 
(Loudon,  from  Hort,  Trans.  3535.) 

Dig  between  the  rows  of  each  of  the  three  sorts,  after  all  the 
heads  have  been  cut. 

Subject  6.     Cauliflower: — Bras.  Oler.  var.  €,  botrytis. 

Cauliflora  of  DecandoUe. 

120.  The  Cauliflower^  "Choufleur**'  of  the  French,  is  esteemed  the 
most  delicate  of  the  cabbage  tribe:  it  is  an  annual,  and  produces  its 
flower  in  the  autumn,  if  sown  in  the  spring.  "  Till  the  time  of  the 
French  revolution,  quantities  of  English  cauliflowers  were  regularly 
sent  to  Holland,  and  the  low  countries;  and  even  France  depended 
on  us  for  cauliflower-seed;  even  now,  English  seed  is  preferred  to 
any  other.''* — {Encyc,  of  Gar d.^  3539.) 

Propagation  and  culture. — The  white  sub- variety  is  the  most 
delicate:  the  red-stalked  is  esteemed  more  hardy.  Half  an  ounce  of 
seed  is  allowed  for  a  bed  four  and  a-half  feet  wide,  by  ten  feet  in 
length,  llic  main  crop  is  that  which  is  destined  to  stand  the 
winter,  and  to  furnish  the  early  summer  supply;  great  expense  and 
trouble  have  been  bestowed  to  secure  this  tender  plant;  hence,  it  is 
desirable  to  find  some  mode  of  giving  it  a  degree  of  hardihood 
capable  of  resisting  the  frost  of  our  ordinary  winters.  *'  Ball  finds 
that  if  cauliflower  seed  is  not  sown  till  the  last  week  in  August,  and 
that  if  the  seedlings  are  not  transplanted  till  the  middle,  or  near  the 
end  of  November,  before  the  hard  weather  sets  in,  no  sort  of  covering 
is  necessary,  nor  any  other  protection  than  that  aflbrded  by  a  wall 
having  a  south  aspect.  In  such  a  border,  and  without  any  covering, 
young  cauliflower  plants  have  uniformly  stood  well  for  many  succes- 
sive winters,  and  have  always  proved  better  and  sounder  plants  for 
spring  planting  than  such  as  have  had  additional  shelter.  Cauli- 
flower plants,  it  is  probable,  are  often  killed  with  too  much  atten- 
tion. Seedlings  raised  in  autumn  seem  to  be  very  tenacious  of  life." 
It  certainly  seems  highly  desirable  to  avoid  the  trouble,  and  heayy 
cost,  of  bell-glasses;  a  mode  of  culture  scarcely  feasible  by  the 
domestic  gardener,  who  may  well  shrink  from  that,  which  with  losi 
of  time,  and  breakage,  must  be  supposed  to  enhance  the  price  of  eadi 
bead  to  at  least  a  shilling;  for  in  the  month  of  November,  foar,  fiye^ 
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or  six  plants,  are  placed  under  hand  or  bell-glasses,  which  are  to  be 
constantly  removed  in  fine  weather,  and  at  other  times,  according  to 
the  vicissitudes  of  the  season,  raised  on  the  south  side,  or  supported 
on  bricks,  to  permit  of  the  needful  access  of  air  during  the  day. 
These  glasses  must  be  closed  down  during  the  nights,  and  also  in 
rigorous  weather,  when  an  additional  covering,  or  extra  protection 
of  mats  or  litter,  will  be  required.  Finally,  at  the  approach  of 
spring,  the  weaker  plants  are  removed,  more  air  is  given,  and  at 
length  the  plants  having  grown  so  as  to  fill  the  glasses,  are  wholly 
exposed,  and  being  earthed  up,  are  left  to  mature  their  heads.  One 
plant  only,  the  finest,  should  remain,  and  the  earth  should  be  formed 
into  a  kind  of  dish  round  each  stem,  to  contain  water,  or  rather 
liquid  manure,  as  the  cauliflower  is,  what  is  termed,  '^a  foul 
feeder." 

121.  Spring  sowings. — The  first  may  be  made  early  in  March  in 
s  moderate  hot-bed,  or  under  a  frame,  or  hand-glass;  these  plants 
sre  to  be  pricked  out  when  their  leaves  are  an  inch  broad,  as  directed 
at  No.  110.  They  are  to  be  finally  planted  in  the  open  garden  early 
in  May,  at  distances  of  two  and  a-half  feet  asunder;  they  will 
produce  in  August. 

The  second  spring  sowing  for  the  late  autumn,  and  winter  crop, 
is  to  be  made  about  the  middle  of  May.  Observe  the  same  rules, 
and  they  will  produce  in  October  and  November. 

The  soU  for  cauliflowers  should  be  very  rich;  ^^  cleanings  of 
streets,  stables,  cesspools,  &c.,  ought  to  be  liberally  supplied  during 
the  growth  of  the  plants,  when  very  large  heads  are  desired  ;*" — but 
good  diggings  between  the  rows  once  or  twice;  and  I  am  inclined  to 
believe  a  slight  solution  of  common  soda^  in  the  proportion  of  about 
an  ounce  to  a  gallon  of  water,  given  at  twice, — i.  e.  when  the  plants 
begin  to  show  heads,  and  when  the  heads  approach  to  maturity, 
would  answer  every  purpose;  and  the  salt  is  much  to  be  preferred  on 
account  of  its  perfect  freedom  from  rankness  or  foul  smell;  that  is,  if 
it  be  found  effectual :  in  fact,  I  have  ^nW  these  weak  solutions  on  many 
crops,  and  never  witnessed  one  instance  of  mischief;  how  far  it  may 
be  really  efficient  manure^  my  experience  as  yet  does  not  absolutely 
determine. 

To  save  the  seed,  Mr.  Cobbett'^s  directions  appear  to  be  the  most 
explicit  and  practically  correct;  for  effecting  this  purpose,  he  says, 
"  no  pains  that  you  can  take  would  possibly  be  too  great.  First, 
look  over  your  stock  of  heads;  you  will  see  some  of  them  less  compact 
than  the  others,  more  uneven,  and  more  loose.  ''  Now  observe,  it 
18  the  compact,  the  smooth,  the  white  head,  of  which  you  ought  to 
lave  the  i^d,  and  though  it  will  bear  much  less  seed  than  a  Iqq«i^ 
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head,  it  will  be  good — ^^ou  can  rely  upon  it;  and  that  is  more  than 
jou  can  do  upon  anj  seed  that  you  purchase,  though  it  come  from 
Italy,  whence  this  fine  plant  originally  came.'*^ 

When  cauliflowers  are  near  maturity,  double  do¥m  two  or  three 
leaves  over  the  heads,  to  protect  them  from  the  sun  and  heavy  rains. 

Subject  7.     Brocooli: — Bras,  oler.^  a  sub- variety  of  the  Gaulifiower. 

Botrytes  asparayoides  of  Decandolle. 

122.  According  to  Loudon,  (3555,)  the  few  varieties  that  were 
known  in  Miller^s  time,  are  supposed  to  have  proceeded  from  the 
cauliflower,  which  was  originally  imported  from  the  island  of  Cyprus, 
about  the  middle  of  the  sixteenth  century.  Miller  mentions  the 
white  and  purple  broccoli  as  coining  from  Italy;  and  it  is  conjec- 
tured that  from  these  two  sorts  all  the  subsequent  kinds  have  arisen. 

This  capital  vegetable  is  superior  to  the  cauliflower  in  two 
respects ;  in  early  spring  it  is  in  season,  when  no  vermin  or  cater^ 
pillar  is  in  existence;  and  it  is  comparatively  hardy.  Loudon  enu- 
merates, on  the  authority  of  Ronalds,  of  Brentford,  thirteen  varieties. 
These  are  arranged  in  the  order  in  which  they  usually  come  to  per- 
fection. Those  marked  with  an  asterisk,  are  well  suited  to  gardens 
of  moderate  dimensions. 

*1  Purple  Cape,  autumnal,  8  Tall  purple-headed, 

S  Green  Cape,      do.  *9  Cream-coloured,  or  Portsmoutli, 

d  Grange's  eariy  cauliflower,  10  Sulphur-coloured,  new, 

4  Green  close-headed,  winter,  11  Spring  white, 

*5  Early  purple,  12  Late  dwarf,  close-headed, 

*6  Early  white,  13  Latest  green  Siberian,  or  Danish. 
7  Dwarf,  brown-headed, 

323.  Propagation  of  purple  Cape  Autumnal  broccoli. — It  maybe 
sown  in  drills  on  light  earth,  made  very  rich,  the  seeds  thinly  scat- 
tered, from  the  middle  of  April  to  the  end  of  June,  to  procure  a 
supply  from  August,  and  throughout  the  winter.     Maher  transplants 
into  beds  where  they  are  to  remain,  when  the  young  plants  have 
from  eight  to  ten  leaves :  the  beds  are  made  very  rich  with  manure, 
and  not  a  weed  is  suffered  to  remain  in  them.     He  transplants  some 
of  the  middle  sowings,  from  the  seed-beds  into  pots  of  the  size 
sixteen^  filled  with  rich  compost,  placing  them  in  the  shade,  and 
watering,  till  they  begin  to  grow  freely.     The  pots  are  then  plunged 
in  the  open  ground,  two  feet  asunder,  and  the  rims  about  three  inches 
below  the  surface,  leaving  a  hollow,  or  basin,  round  each  plant,  to 
receive  the  water,  till  the  autumnal  rains  come;  when  the  earth  is 
broi^ht  close  round  the  stems,  and  pressed  close.     When  the  firost 
»eta  in,  all  the  pota  are  removed  under  Bheltet  of  a  frame  or  shed. 
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but  the  pkntB  are  permitted  to  have  air,  when  the  weather  is 
milder;  ^us  a  succession  is  secured  during  the  winter. 

M^Leod  suggests  a  method  of  growing  Gape  broccoli  without 
transplanting.      ^^  In  the  end  of  May,  after  having  prepared  the 
gronnd,  he  treads  it  firm,  and  by  the  line,  sows  his  seeds  in  rows  two 
feet  apart,  dropping  three  or  four  seeds  into  holes  two  feet  distance 
along  the  row.     When  the  seeds  vegetate,  he  destroys  all  except  the 
strongest,  which  are  protected  from  the  fly  by  sprinkling  a  little  soot 
over  the  ground ;  as  the  plants  advance,  they  are  frequently  flat- 
hoed,  till  they  produce  their  heads :  they  are  once  earthed  up.     A 
specimen  of  the  broccoli  thus  grown,  was  presented  to  the  Horticul- 
tural Society;  the  head  was  compact,  weighed  three  pounds,  and 
measured,  when  divested  of  its  leaves,  two  feet  nine  inches  in  cir- 
cumference.    I  have  tried  this  method;  I  lost  two  sowings  by  the 
fly  or  slug,  but  succeeded  with  the  third.     I  found,  however,  that 
the  plants  were  so  loose  in  the  ground,  that  it  became  needful  to 
open  it,  and  let  them  dowii,  till  the  earth  reached  half  way  up  the 
stems:  some  manure  was  then  placed  about  the  roots,  the  earth  was 
drawn  dose,  and  pressed  firm,  and  some  water  with  a  little  salt  was 
given.     Fine  heads  were  produced  from  the  last  week  in  August  till 
the  end  of  October.    This  succession  was  partly  occasioned  by  the 
necessity  of  making  good  some  vacancies  occasioned  by  the  fly  or 
dug;  for  in  the  third  sowing,  one  whole  drill  was  sown,  and  as  this 
drill  was  finally  thinned  to  two  feet  distances,  the  plants  removed 
served  to  make  good  the  losses  occasioned  by  insects  in  the  other 
rows,  which  had  been  dotted  according  to  M'Leod''s  directions.^^ — 
(See  Encyc.  of  Gard.,  3587.) 

124.  Culture  of  broccoli  in  general, — All  the  sorts  marked  *  may 
be  finally  planted  out  in  distances  of  two  feet,  excepting  the  Ports- 
mouthy  which  should  have  a  space  of  three  feet  between  each  plaut. 
A  sandy  loam,  well  enriched  with  manure,  and  finely  pulverized,  is 
most  favourable.  The  seeds  (of  which  Abercrombie  allows  one  ounce 
to  a  bed  four  feet  wide  by  ten  long),  should  be  sown  in  April,  or 
early  in  May.  When  the  plants  are  six  or  eight  inches  high,  they 
may  be  removed  into  the  beds  where  they  are  to  remain.  Keep 
down  every  weed;  earth  up  the  plants  very  high  about  the  stems,  at 
the  close  of  autumn;  and  when  open,  dry  weather  succeeds  the  frosts 
of  January  and  February,  remove  every  dead  leaf,  and  dig  the  ground : 
this,  if  done  by  alternate  intervals,  as  described  at  No.  HI,  will 
renew  the  processes  of  vegetable  nutrition ;  and  other  circumstances 
being  favourable,  a  succession  of  heads  will  be  produced,  from  the 
first  week  in  March,  during  six  weeks  or  two  months  following. 
K  dry  and  hot  season  bom  May  to  July,  is  inimical  tobiWQ^\  xSsii^ 
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best  remedy  is  to  open  trenches,  nine  or  ten  inches  wide  and  deep, 
and  a  yard  apart.  Into  the  base  of  each,  dig  well  three  inches  of 
decayed  leafy  manure.  Plant  the  young  broccoli,  when  nearly  a  foot 
high,  in  holes  along  the  trenches,  filled  with  water,  and  choose  the 
evening  for  the  work.  Repeat  the  watering  three  successive  times 
after  sunset;  the  plants  will  grow  vigorously,  and  the  earth  of  the 
intervening  ridges  will  act  as  shade  during  summer.  In  1835,  when 
crops  were  burnt  up,  broccoli  so  treated  flourished  luxuriantly.  At 
the  approach  of  winter,  draw  the  ridge-soil  into  the  trenches,  and 
thus  the  stems  will  be  protected. 

125.  To  save  seeds, — Wood  selects  the  largest  and  finest  heads, 
taking  particular  care  that  no  foliage  appear  on  their  surface ;  these 
he  marks,  and  in  April  lays  them  in  by  the  heels,  in  a  compound  of 
cleanings  of  old  ditches,  tree-leaves,  and  dung.  When  the  head 
begins  to  expand,  he  cuts  out  the  centre,  leaving  only  four  or  five  of 
the  outside  shoots  to  come  to  seed.  This  method,  he  considers, 
saves  the  seed  from  degenerating,  and  produces  seed  the  most  genuine 
of  all  the  others  he  has  tried. 

I  object  to  this  method;  I  tried  it,  as  I  conceived,  fairly,  in  1831, 
on  a  fine  plant  placed  in  a  rich  compost  at  the  corner  of  a  south-east 
border.  The  plant  dwindled,  and  produced  nothing.  At  the  same 
time,  another  plant  was  preserved  in  the  spot  where  it  grew,  and 
produced  sound  and  excellent  seed.  In  concluding  this  article,  I 
remark  that  all  the  plants  of  the  Brassica  tribe  appear  to  form 
excellent  rotation  with  potatoes;  the  exudations  from  the  roots  of 
the  one  favour  the  growth  of  the  other.  Potatoes  and  cabbage  may, 
I  believe,  be  made  constantly  to  alternate  with  one  another. 


Part  II. 

OPERATIONS  IN  THE  VEGETABLE  GARDEN,  FOR  THE  MONTH 

OF  MARCH. 

126.  Sovr — Beans;  long-pod,  toker.  Sandwich,  and  Windsor, 
(21,)  once  or  twice  during  the  month. 

Peas;  Warwick  Prussians,  dwarf  imperials,  (24,)  and  Wood- 
ford'^s  marrow,  once  or  twice. 

Lettuce;  the  hardy  sorts.  Radish;  the  salmon,  short-top,  and 
the  red  and  white  turnip;  the  two  former  in  the  first  or  second 
week;  and  the  two  latter  in  the  third  or  fourth. 

Small  salad;  every  fortnight. 

Spinach,  or  spinage;  in  the  second  week  for  early  cropt. 
PMvlejr;  the  nirled-leaved,  in  the  eecoud  or  third  week. 
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AsparagoB;  tAe  seeds;  either  in  beds  to  remain,  or  to  be  trans- 
planted. 

Parslane,  ohenril,  coriander,  basil,  dill,  fennel,  and  any  other 
sweet  herbs; — also  nasturtium, — all  about  the  third  week. 

Beet-root,  (73) ; — carrot,  (75)  ; — parsnip,  (79)  ;  in  the  third  or 
fourth  week,  for  the  main  crops. 

Cabbage,  (109-10) ;— the  red,  (115)  ;— Savoy,  (116};— Brussels 
sprouts,  (117); — Borecole,  (118); — ^about  the  fourth  week,  if  done 
at  all  this  month; — also. 

Turnips;  the  early  stone,  and  Dutch. 

Onions;  the  white  Spanish,  in  drills,  for  a  full  crop. 

Sea-kale ;  either  in  beds  to  remain,  or  to  be  transplanted. 

Plant — Horse-radish,  Jerusalem  artichokes,  and  artichokes,  in 
the  second  or  third  week ; — also. 

Cuttings,  slips,  and  roots  of  balm,  mint,  thyme,  savory ;  and 
small  plants  of  sage,  rosemary,  lavender,  and  rue,  and  the  roots  of 
garlick,  shallots,  and  chives. 

Asparagus;  in  beds,  about  the  fourth  week. 

Transplant— eskAj  cahhsigeB  (111);  and  autumn-sown  lettuce; 
the  former  ajs  early  in  the  month  as  possible. 

EartA  up — ^peas,  beans,  &c. :  fork  asparagus  beds,  if  the  weather 
he  open  and  dry  at  the  end  of  the  month :  destroy  young  weeds,  and 
wmove  litter  of  every  kind. 


SECTION  III. 
Part  I. 


NATURAL  HISTORY  AND  CULTIVATION  OF  STONE-FRUIT 

TREES. 

Subject  2.     Nectarine  : — Persica  Icpvis ;  var.  Nectarina. 

127.  The  Nectarine  is  considered  as  merely  a  variety  of  the 
^each ;  it  is,  however,  distinguished  from  it  by  the  smoothness 
of  the  fruit,  and  the  firmer  texture  of  the  pulp.  Loudon  observes, 
that  the  peach  and  the  nectarine  are,  by  the  continental  gar- 
deners, considered  as  one  fruit;  and  Forsyth  says,  '^The  fruit  is 
Called  nectarine,  from  nectar,  the  poetical  drink  of  the  gods.*^  Some 
botanists,  considering  it  as  a  distinct  species,  distinguish  it  by  the 
trivial  name  of  nuci-persica^  from  the  similitude  of  the  green  fruit 
in  smoothness,  colour,  size,  and  form,  to  the  walnut  (nux)  covered 
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with  its  outer  rind,  or  green  ghell/"    At  4518,  the  Eneyciopwdia  of 
Gardening^  enumerates  eight  varieties  ot  free-stone  nectarines,  vii. : 

•Elrnge,  •  Fairohild's  earl^r,  ^Boarlet,  Muny, 

*  Templets,  Peterborongfa,  Violent  Hitiye^       WMto  Flanden. 

And  eight  varieties,  oling-stones^  viz. : 

Late  Newington,        *  Red  Roman,        Early  Pavie,        *  Early  NewingUm, 
Brugnon  ItiAian,  Golden,  late  Crenoa,  Roger's  Seedling. 

Forsyth  recommends  for  a  small  garden,  those  whioh  are 
marked  .(*).  The  Elruge,  Fairchild's,  and  Scarlet,  ripen  in  August ; 
the  three  others  in  September.     Consult  Lindlet''s  Guide. 

Culture^  Sfc.  are  precisely  the  same  as  for  the  Peach.  (See  83, 
et  seq,) 


Subject  3.     The  Almond  Tree  : — Amygdalus^  of  Linnaeus. 

128.  The  common  almond^  or  sweet  almond,  A.  oommunis^  and 
the  bitter  almond^  A.  amara^  are  both  trees  of  great  beauty,  with 
blush-coloured,  or  pure  white  blossoms,  and  large  spear-shaped 
leaves,  resembling  those  of  the  peach  :  the  chief  distinction  is  in  the 
fruit,  the  only  eatable  part  of  which  in  the  almond^  is  the  kernel. 

The  almond  is  a  native  of  Barbary,  and  of  most  eastern  coun- 
tries ;  it  is  much  cultivated  in  France,  Spain,  and  Italy. 

There  are  eight  or  nine  varieties  of  the  almond  tree ;  but  three 
only  are  valuable  as  fruit-bearers : 

The  common  sweet  almond,     The  conmion  bitter  almond,     The  sweet  Jordan. 

Culture,  This  tree  is  raised  from  the  stones  ;  and  if  intended 
for  ornamenting  the  shrubbery,  it  need  not  be  budded :  but  if  fruit 
be  the  object,  budding  should  be  performed  on  almond  or  plum- 
stocks  :  the  latter  are  preferable  for  most  soils ;  the  former  for  dry 
situations.  The  almond  tree  is  peculiarly  suitable  to  the  shrubbery, 
and  sometimes  will  produce  fruit :  it  bears  chiefly  on  the  wood  of 
the  previous  year,  and  occasionally,  on  short  spurs  of  the  two  years^ 
old  wood:  in  the  former  respect  it  resembles  the  peach  and 
nectarine ;  in  the  latter,  the  apricot,  and  should  therefore  be  pruned 
like  those  trees. 

Part  II. 
OPERATIONS  IN  THE  FRUIT  DEPARTMENT. 

129.  Prune — in  all  cases  where  the  work  stiU  remains  un* 
finished,  and  speedily ;  for  the  sap  now  begins  to  be  in  motion ;  and 
if  the  leaves  he  not  expanded  some  wiU  lose  sap. 
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Plant — ^fniit  trees  of  all  descriptions ;  among  others,  the  ww/^ 
berry.  Plantations  of  currants,  gooseberries,  raspberries,  and  straw- 
berries, may  now  be  made :  copious  flooding  with  water  will  be 
required. 

Gra/i — all  kinds  of  trees,  throughout  the  month,  at  various 
periods,  as  the  weather  may  indicate. 

Protect — ^by  mulching  of  cow-dung,  or  by  littery  manure,  fresh 
planted  trees  ;  place  it  round  the  stems  in  a  kind  of  basin,  and  then 
draw  the  earth  over  it,  to  preserve  a  neat  appearance. 

PropagiUe — ^vines,  by  layers,  cuttings,  or  by  buds  or  spur  eyes, 
placed  in  pots,  an  inch  deep  under  the  mould ;  then  plunge  the  pots 
in  the  ground  below  their  rims. 

Dig — ^between  currant  and  gooseberry  trees,  and  deeply  hoe 
between  strawberry  plants. 

Miscellaneous. 

ISO.  Plant — Box-edgings;  also  flowering  shrubs ;  roses,  Persian 
lilacs,  althsBa  frutex,  dwarf  almond,  &c.  &c. 

In  fimter  border$y  anemone  and  ranunculus  roots,  and  many 
herbaceous  plants;  pinks,  sweet-williams,  Canterbury  bells,  poly- 
anthus, auricula,  dwarf  gentian,  daisies,  &c.  &c. 

Saw — ^in  the  borders,  all  kinds  of  annual  flower-seeds  of  the 
^tardier  species ;  as  larkspur,  hawkweed,  lupin,  mignonette,  towards 
tbe  third  or  fourth  week.  All  the  best  kinds  in  pots  and  pans,  in 
Ileat. 

Keep  the  borders,  and  all  the  departments,  very  neat. 
Protect — ^by  covering  of  canvass,  beds   of  tulips,   hyacinths, 
Anemones,  &c.  if  violent  rains,  or  severe  frosty  winds  occur. 

Garden  Shrubs  and  Plants  note  injlotcer. 

Shrubs.  The  Almond,  Amygdalus ;  Mezereon,  Daphne  Meze^ 
Tenniy  D.  Pontica ;  Rhododendron,  the  Dauric. 

Perennial  fioicers. — Primrose  and  Oxlip,  Primula  vulgaris  et 
elatior^  Primula  sinensis ;  Violet,  Viola  odoraia ;  Hellebore,  HeU 
leborus  tiridis ;  Alpine  Soldanella,  S.  alpina  ;  Hepaticas,  Anemone 
hepatica. 

Bulbs.  Fumitory,  Corydalis  bulbosa ;  Purple  Cyclamen,  Cycii- 
men  coum;  Early  Tulip,  Tulipa  tricolor;  Jonquil,  Narcissus  odorus; 
Snowflake,  Leucojum  temum ;  Crocus,  Cr.  vernus ;  DogVtooth 
Violet,  Eryihronium  dens-canis ;  Hyacinth  and  Grape  ditto,  Hya- 
einthmi  arimitalis  et  racemosus;  Dafibdil,  Narcissus  pseudo-narcissus^ 
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THE  NATURALISTS^  CALENDAR. 

MARCH. 

"  March  many  weathers,*"  "  March  comes  in  like  a  lion  and 
goes  out  like  a  lamb/^  were  the  quaint  but  expressive  sayings  of  those 
of  "  the  olden  time/**  long  before  the  alteration  of  the  style.     The 
sun  has  now  gained  so  much  power,  that  there  is  an  increase  in 
average  temperature  of  about  six  degrees,  and  evaporation  becomes 
very  considerable.     The  ternal  equinox  takes   place  during  this 
month,   and   experience   seems   to  authorize  the  conclusion,   that 
according  to  the  character  which  the  tceather  assumes  about  that 
period,  the  succeeding  summer  unit,  in  all  probability^  be  either  ttet  or 
dry.     Kirwan  and  others  have  given  rules  founded  upon  repeated 
observations,  from  which  some  probable  opinion  may  be  formed.    It 
appears  to  me  to  be  placed  beyond  doubt,  that  if  north  or  north-east 
winds  prevail  on  or  about  the  period  of  the  equinox,  that  is,  from 
about  the  18th  to  the  25th  of  the  month;  and  especially  if  the 
barometer  be  high,   and   the   mercury  show  convexity,  that  the 
succeeding  summer  will  generally  be  dry.    If,  on  the  contrary,  south 
or  south-west  winds   prevail,    if  the   weather  be   wet,   and  the 
mercury  falling,  the  succeeding  summer  will,  with  greater  proba- 
bility be  wet*.     It  does  not  seem  improbable  that  at  the  period 
when  the  sun  shines  perpendicularly  upon  the  equator,  illuminating 
the  whole  hemisphere,  so  as  to  cause  equal  day  and  night  through- 
out the  world ;  the  electro-magnetism  of  our  planet,  and  possibly 
that  of  the  moon  also,  may  be  so  regulated  by  the  sun''s  electrizing 
principle,  as  to  induce  a  peculiar  modification   of  atmospherical 

*  Kirwan  says,  *'  If  there  be  a  storm  at  south-west,  or  west-south  west  on  the 
19th,  20th,  21st,  or  22d  of  March,  the  succeeding  summer  is  generally  wet,  fi9$ 
times  in  tix,**  I  quote  from  memory,  and  cannot  determine  the  grounds  upon 
which  he  forms  his  opinion.  The  March  of  1828  was  dry  and  serene  tiU  the  ISth, 
with  the  barometer  at  an  average  about  thirty  inches,  but  west  and  south-west 
winds  generally  prevailed.  On  the  18th,  the  barometer  began  to  decline;  the 
mercurial  column  fell  rapidly ;  cumvUhcirro  ttratusy  or  compound,  sufiiised  doud 
formed,  and  a  south-west  gale  succeeded :  the  wind,  however,  veered  to  west- 
north-west  early  on  the  19th,  and  during  this  period  the  equinoctial  point  was 
passed.  Such  were  my  own  local  observations:  the  character  of  the  suoceedii^ 
summer  requires  no  elucidation ;  it  was  not  at  all  local,  but  everywhere  wet. 

The  equinoctial  periods  of  1829  and  1830  indicated  wet  suminen ;  those  on  the 
contrary  of  1831,  1832,  1834,  and  1836,  predicted  fine,  or  dry  suiimMn;  the 
results  corresponded. 
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currents  about  the  equatorial  regions,  that  shall  influence  the 
general  state  of  the  winds  in  distant  latitudes.  There  are  only  two 
periods  of  the  year  when  the  sun  is  so  situated  with  regard  to  the 
earth,  and  these  periods  are  the  two  equinoxes.  Will  it  be  too 
daring,  to  conjecture  that,  at  the  periods  when  the  ecliptic  coincides 
with  the  equinoctial,  the  sun  influences  the  electricity,  or  electro- 
magnetism  of  the  earth,  so  as  to  induce  a  character  or  modification 
which  shall  predominate  during  the  greater  part  of  the  succeeding 
year  J 

The  average  height  of  the  barometer  is  about  29  in.  90  cts. 
Ditto  ditto  of  the  thermometer,  44>^. 
In  the  first  tceek.  The  frog,  (Bana  tempararta^)  appears  and 
croaks;  ring-dovey  (Columba palumba^)  coos ;  pheasant,  (PAaWaww* 
gallus^)  crows ;  wryneck,  {Jynx  torquilla^)  appears ;  yellow  wag- 
tail, {MotaciUa  flava^)  sings ;  duck,  {Anas  boschas^)  and  goose, 
(Anas  ansevy)  lay;  peacock  butterfly,  (Papilio  lo^)  appears. 

Second  teeek.  The  crow,  (Corpus  cornixy)  builds ;  golden- 
crested  wren,  {MotaciUa  regulusy)  sings ;  lady-bird,  {Coccinella  bu 
punetatay)  appears;  jack-daw,  {Corvus  monwdulay)  appears  about 
churches  or  old  trees ;  tortoise-shell  butterfly,  {Papilio  urticwy)  is 
seen. 

Third  week.  Black  ants,  {Formica  nigra y)  appear ;  blackbird, 
(Turdus  menday)  lays ;  wheat-ear,  {MotaciUa  wnanthey)  appears ; 
willow  wren,  {Motacillay  or  Syhia  trochiltis,)  seen ;  house  pigeons, 
(ColuTnba  domesticay)  sit ;  snake,  {Coluber  natrixy)  appears. 

Fourth  week.  The  greenfinch,  {FringiUa  chlorisy)  sings ;  buzz- 
fly>  (Bombyliiis  meditiSy)  appears ;  horse-ant,  {Formica  herculiana,) 
^i  flies  of  various  kinds,  {Muscovy)  appear :  in  early  seasons  some 
^^ the  swallow  tribe  and  other  summer  migrating  birds  return. 
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SECTION  I. 
SCIENCE  OF  GARDENING. 

THE  ATMOSPHERE. 

131.  The  grand  natural  agent  which,  next  in  order  to  water,  laye 
claim  to  particular  notice,  is  the  aerial  fluid  that  entirely  surrounds 
our  planet,  and  extends,  as  is  generally  believed,  to  the  altitude  of 
about  forty-five  miles.  The  atmosphere,  as  well  as  water,  was  for- 
merly considered  as  one  of  the  four  elements ;  and  even  in  the  pre- 
sent advanced,  or  rather,  advancing  state  of  science,  when  the  com- 
pound, decomposable  nature  of  the  atmosphere,  cannot  rationally  be 
questioned,  the  nature  of  that  peculiar  gas  which  constitutes  full  77 
parts  out  of  every  100  of  the  whole  aerial  volume,  is  still  not  only 
undetermined,  but  there  exists  a  material  difference  of  opinion  on 
the  nature  of  that  union  by  which  the  atmospheric  gases  are  held 
together; — one  set  of  philosophers  conceiving  that  the  gases  are 
chemically  united;  while  another  contends  that  their  union  is 
merely  mechanical,  or  one  of  simple  mixture.  In  this  state  of  doubt 
and  uncertainty,  a  state  which  proves  our  chemical  knowledge  to  be 
still  in  its  infancy, — such  passages  from  works  of  acknowledged 
authority  are  selected,  as  may  tend  to  throw  some  light  upon  the 
origin  and  existing  state  of  received  opinions. 

132.  On  the  cause  of  elasticity  in  aeriform  fluids^  or  gases. — 
Lavoisier  lays  it  down  as  a  law,  that  gaseous  elasticity  depends  upon 
that  of  Caloric^  which  seems  to  be  the  most  eminently  elastic  body  in 
nature:  at  the  same  time  he  admits,  '^  that  this  is  only  an  explana- 
tion of  elasticity,  by  an  assumption  of  elasticity;^  and  that  "  we 
only  remove  the  difficulty  one  step  further,  and  the  reason  for  the 
elasticity  of  caloric  still  remains  unexplained.^     This  explanation  he 
seems  to  find  in  the  fact,  '^  that  when  we  produce  a  vacuum  in  ft 
large  receiver  of  an  air-pump,  the  last  portion  of  air  which  remains, 
extends  itself  uniformly  through  the  whole  capacity  of  the  vessel,  how- 
ever large  it  be :  a  true  repulsion  takes  place  between  the  partidef 
of  elastic  fluids ;  at  least,  circumstances  occur  exactly  as  if  woA 

repulsion  actually  existed;  and  we  have  a  right  to  condodei  that  the 
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particlea  of  caloric  mutually  repel  each  other.  When  we  are  once 
permitted  to  suppose  this  repelling  force,  the  theory  of  the  formation 
of  gases,  or  aeriform  fluids,  becomes  perfectly  simple ;  though  we 
must  allow  that  it  is  extremely  difficult  to  form  an  accurate  concep- 
tion, how  this  repulsive  force  acts  upon  very  minute  particles  placed 
at  a  distance  from  each  other.*^    Elem.  vol  i. 

Parkes,  who  wrote  forty  years  after  Lavoisier,  agrees  with  him 
in  general  principles.  He  says,  {Rt^d.  No.  40),  ''  When  solid  sub« 
stances  are  rendered  permanently  aeriform  by  heat,  the  air  thug 
produced  is  called  a  oas,  to  distinguish  it  frqm  those  aeriform  sub- 
stances which  return  to  the  solid  or  fluid  state  when  the  heat  is 
abstracted. 

*^  All  the  gases  are  compounds  of  solid  matter  and  caloric.  It  is 
ealorio  which  separates  the  particles,  and  gives  the  whole  a  gaseous 
form. 

^^  The  permanency  of  the  gases  appears  to  be  owing  to  the  strength 
of  the  affinity  existing  between  caloric  and  their  bases,  which  affinity 
resists  every  reduction  of  temperature. 

''  Caloric  is  the  name  which  modem  chemists  have  given  to  firOi 
or  the  matter  of  heat ;  a  large  portion  of  which  is  intimately  com- 
bined with  atmospheric  air. 

^^  Caloric  is  applied  to  fire,  or  the  substance  which  produces  the 
sensation  we  call  heat,  but  never  to  the  sensation  itself,  or  the  effect 
produced  by  fire.*" — (Idem^  50,  and  note,) 

The  whole  theory  of  the  formation  of  gaseous  bodies  depends 
upon  the  assumption  of  the  existence  of  caloric^ — ^the  matter  of  heat. 
Let  this  one  point  be  granted,  and  every  difficulty  vanishes : — ^that 
which  cannot  be  proved  by  the  evidence  of  the  senses,  or  by  the  aid 
of  instruments  contrived  expressly  to  measure  heat,  is  explained  by 
the  operation  of  latent  heat.  This  latent  or  dormant  heat  produces 
exactly  opposite  effects ;  it  acts  in  direct  contradiction  to  the  laws  by 
which  its  operations  are  said  to  be  governed ;  nevertheless,  it  still 
holds  almost  undisputed  sway,  it  still  serves  to  interpret  the  most 
anomalous  phenomena ;  and  men^s  minds  are  as  completely  imbued 
with  notions  of  its  predominating  influence,  as  they  were  in  the  days 
of  Stahl,  with  the  belief  ihht  pkloffiston  existed  in  a  fixed,  solid  state, 
in  all  substances  termed  combustible  bodies, — ^but  latent  and  dor- 
mant, till  it  was  revealed,  and  brought  into  action  by  some  peculiar 
exciting  cause.  Thus  the  doctrine  of  latent  caloric  appears  to  differ, 
BO  far  at  least,  only  in  name,  from  the  phlogistic  theory  of  Stahl.  I 
diall  therefore  content  myself,  by  requesting  the  reader  whose  turn 
of  mind  may  lead  him  to  reflection  and  experimental  inquiry,  to  try 
every  phenomenon  ascribed  to  the  agency  of  caloric,  by  the  established 

9  ^ 


132  THE   ATMOf?PnERE.  [aPRIL, 

laws  of  electricity,  and  electro-chemical  agency;  and  then  to  deter- 
mine, whether  a  fluid,  whose  existence  and  agency  are  undeniable, 
be  not  in  every  respect  a  more  probable  and  efficient  agent  in  the 
production  of  these  phenomena,  and  especially,  (since  it  is  acknow- 
ledged that  "a  more  intense  degree  of  heat  may  be  obtained  by 
electricity,  than  by  any  other  means  whatever,")  than  caloric — a 
something — whose  existence  as  a  material  cause^  is  altogether  hypo- 
thetical, and  which,  in  truth,  is  merely  a  conventional  term  for  an 
effect^  the  cause  of  which  is  wholly  unknown. 

133.  On  the  chemical  properties  of  the  atmosphere. — Lavoisier, 
by  patient  attention  to  a  thrice-repeated  experiment  (each  of  twelve 
days'  duration)  on  mercury,  exposed  at  a  boiling  heat  to  the  influence 
of  air,  in  close  vessels — effected  the  analysis  of  that  air,  and  deter- 
mined that  27  parts  by  weight,  out  of  100,  disappeared;  the  mercury 
having  gained  so  much^  and  undergone  a  complete  alteration  in  its 
form  and  appearance ;  while  73  parts  of  a  gas  unfit  for  respiration 
remained  unabsorbed.  He  re-produced  these  27  parts,  and  restored 
the  metallic  form  of  the  mercury ;  and  proved  that  the  27  parts 
consisted  of  vital  respirable  air.  He  then  mixed  the  two  gases,  so  as 
to  produce  a  total  of  100  parts,  and  found  that  an  elastic  fluid,  pre- 
cisely similar  to  atmospheric  air,  was  the  result;  and  thus  he  eflected 
what  he  deemed  the  synthetic  proof  oi  the  composition  of  atmospheric 
air.  To  the  air  which  supported  light  and  flame,  he  gave  the  name 
of  oxygen  gas,  as  we  have  seen  at  No.  101 ;  to  the  mephitic,  or  un- 
respirable  air,  he  gave  one  of  those  names  that  it  now  bears ;  and  he 
thus  accounts  for  the  adoption  of  the  term.  ^^  It  cannot  be  breathed 
by  animals,  neither  will  it  admit  of  the  combustion  of  inflammable 
bodies,  nor  of  the  calcination  of  metals.  The  chemical  properties 
of  the  noxious  portion  of  atmospheric  air,  being  hitherto  but  little 
known,  we  have  been  satisfied  to  derive  the  name  of  its  base  from 
its  known  quality  of  killing  such  animals  as  are  forced  to  breathe 
it,  giving  it  the  name  of  azote^  from  the  Greek  privative  particle 
a,  and  fco^,  tita^  life :  hence,  the  name  of  azotic  gas^ — (JElem. 
chap.  3.) 

Chemists  have  subsequently  arrived  at  somewhat  different  con- 
clusions concerning  the  proportions  of  the  two  prime  constituents  of 
air.  Henry  estimates  them  at  21  per  cent,  of  oxygen  gas,  and  79 
per  cent,  of  azotic  gas,  both  by  measure. 

Parkes  agrees  with  Henry,  in  these  proportions,  and  adds  fur- 
ther, that  by  weight,  the  two  gases  are  as  23  of  the  former  to  77  of 
the  latter.  Besides  these  two  chief  constituents,  atmospheric  air 
holds  in  solution  small  portions  of  watery  vapour,  carbonic  acid  gis, 
sad  BometixneB  hydrogen  and  carburetted  hydrogen  gases.    Parices 
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estimates  the  vrater,  or  aqueous  vapour,  at  one  hundredth,  and  the 
carbonic  acid  at  cue  thousandth  part  of  the  whole.  Mr.  Dalton^s 
analysifl  gives. 

Of  Oxygen  gas 21 

Azotic  gas 77*5 

Aqueous  vapour     .         .        •         .        1*42 
Carbonic  acid      ....  *08 


100-00 


134?.  Of  the  nature  of  azotic  gas, — Azote,  or  nitrogen,  as  it  is 
often  styled,  from  the  circumstance  of  its  being  the  base  or  generator 
of  nitrous  acid,  is  somewhat  lighter  than  atmospheric  air,  100  cubic 
inches,  at  the  temperature  of  60*",  the  barometer  standing  at  30 
inches,  \veighing  30*45  grains;  whereas  the  same  measure  of  atmo- 
spheric air  ipeeighs  31  grains.  Its  specific  gravity,  compared  with 
that  of  air,  is  as  980  to  1000:  that  of  oxygen  gas  is  1108. — Henry's 
Tables.)  Some  idea  of  the  properties  of  this  gas  may  be  collected 
from  what  has  been  quoted  from  Lavoisier's  Elements ;  the  process 
employed  by  that  great  man  to  procure  it,  was  worthy  of  his  patient 
spirit  of  investigation: — one  much  more  speedy,  is  to  mix  equal 
weights  of  iron  filings  and  sulphur,  with  a  sufficient  quantity  of  water, 
to  form  a  paste;  to  put  this  mixture  into  a  cup  standing  in  a  dish  con- 
taining water,  and  then  to  invert  over  the  cup,  a  glass  jar,  whose  open 
mouth  is  to  be  immersed  in  the  water,  thus  excluding  all  ingress  of 
air,  and  securing  from  external  influence,  the  process  which  takes 
place  between  the  chemical  agents  enclosed.  In  a  few  days,  the  air 
in  the  jar  will  sensibly  diminish,  and  the  water  will  rise  in  propor- 
tion :  finally,  the  oxygen  gas  of  the  air  being  absorbed  by  the  agency 
of  the  mixture,  the  iron  filings  become  oxidated,  and  the  gas  in  the 
jar  being  reduced  to  three-fourths  of  its  original  volume,  will  be 
ready  for  the  purposes  of  experiment. 

Dr.  Henry  states  the  properties  of  this  remaining  gas,  which  is 
azote,  or  nitrogen,  to  be  as  follows : — 

(a.)  It  is  lighter  than  air,  in  the  proportion  above  mentioned. 

(6.)  It  is  not  absorbed  by  water. 

(c.)  It  immediately  extinguishes  a  lighted  candle,  and  all  other 
burning  substances. 

(d.)  It  is  fatal  to  animals  that  are  confined  in  it. 

(e.)  When  mixed  with  pure  oxygen  gas,  in  the  proportion  of 
four  parts  to  one  of  the  latter,  a  mixture  will  be  composed  resembling 
atmospheric  air  in  all  its  properties. 

With  regard  to  its  effects  on  vegetation.  Sir  Humphry  Davy 
thiui  expresseB  himself,  in  his  fifth  Agricultural  luec^xa^ ;  ^^  "IVa 
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effects  of  azote  in  vegetation  are  not  distinctly  known.  As  it  is 
found  in  some  of  the  products  of  vegetation,  it  may  be  absorbed  by 
certain  plants  from  the  atmosphere.  It  prevents  the  action  of 
oxygen  from  being  too  energetic,  and  serves  as  a  medium  in  which 
the  more  essential  parts  of  the  air  act:  nor  is  this  circumstance 
unconformable  to  the  analogy  of  nature;  for  the  elements  most 
abundant  on  the  solid  surface  of  the  globe,  are  not  those  which 
are  the  most  essential  to  the  existence  of  the  living  beings  belonging 
to  it." 

Such,  then,  is  the  substance,  pretty  nearly,  of  all  that  is  at  pre- 
sent known  of  the  nature  and  properties  of  azote  or  nitrogen.  Some 
few  phenomena  have,  however,  been  remarked,  which  have  led  to 
the  supposition  that  it  is  not  a  simple  gas^  the  particles  of  which  are 
kept  asunder  by  the  repulsive  agency  of  caloric;  but  a  compound 
decomposable  body,  consisting  of  a  peculiar  base,  in  union  with 
oxygen.  An  experiment  by  Dr.  Priestley,  it  is  probable,  first  led  to 
the  suspicion;  for  it  is  stated,  that  in  distilling  water  in  earthen 
retorts,  or  through  earthen  tubes,  at  a  high  temperature,  he  found 
that  much  nitrogen  had  been  disengaged,  although  he  had  previously 
freed  the  water  from  atmospheric  air.  Dr.  Priestley  mistrusted  his  ex- 
periments, believing  that  some  flow  or  porosity  in  the  tubes  or  vessels, 
might  have  admitted  atmospheric  air.  A  somewhat  similar  result, 
has,  however,  been  since  observed;  for,  in  distilling  water  through 
glass  tubes,  in  which  a  little  fine  clay,  lime,  or  siliceous  earth  was 
placed,  nitrogen  gas  was  developed ;  and  Sir  Humphry  Davy,  more 
recently,  has  witnessed  effects,  produced  by  the  action  of  patamum 
Upon  ammonia,  which  have  led  him  to  imagine,  "  that  he  has  suc- 
ceeded in  decomposing  nitrogen,  and  that  he  shall  be  able  to  prove 
it  to  be  an  o^riefe  of  hydrogen,  containing  a  still  larger  portitm  of 
oxygen,  than  is  even  necessary  to  form  water." — (Parke;3^s  Rud) 
(See  Dr.  Faraday's  Experiment^ 

Enough  has  been  observed,  by  several  chemists,  to  induce  them 
to  conjecture  that  azote,  or  nitrogen,  is  a  compound  and  decom- 
posable aeriform  fluid;  but  I  cannot  conceive  that  the  strongest  evi- 
dences of  the  fact  are  to  be  found  in  the  processes  of  the  analytic 
chemist :  these  may  tend  to  corroborate  and  add  weight  to  it,  but 
the  volume  of  evidence  must  be  sought  for  elsewhere, — ^in  Nature's 
own  vast  laboratory:  and  it  will  be  found,  I  think,  in  the  pheno- 
mena of  the  decomposition  of  water,  and  of  aqueous  yapours,  pro- 
duced on,  and  raised  from,  the  surface  of  the  earth  by  the  agency  of 
the  sun's  electrizing  principle,  and  by  that  of  developed  electrieitj. 

185.  Evaporation  from  the  eartlCs  enrfaw, — It  is  probftUe  that 
few  have  any  conception  of  the  immensity  of  the  vcdame  of  tUi 
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aqueoiu  vapour;  I,  therefore,  quote  the  following  passage  from  the 
report  of  one  of  the  public  lectures.  "  When  Dr.  Halley  was  at  St. 
Helena,  he  made  a  variety  of  experiments  on  the  evaporation  of 
water  from  the  surfaee  of  the  sea,  and  found  that  ten  square  inches 
of  water  evaporated  one  cubic  inch  in  twenty-four  hours ;  or,  that  a 
surface  of  a  square  mile  would  evaporate  daily  6914  tons.  It  ia 
calculated  that  the  Mediterranean  Sea  evaporates  daily  no  less  than 
5280  miUians  oftani;  but  this  quantity  is  much  greater  than  is  eva- 
porated by  any  other  body  of  water  of  equal  surface,  owing  to  its 
proximity  to  the  land  which  surrounds  it  on  all  sides.  The  total 
average  quantity  of  water  evaporated  from  the  whole  surface  of  the 
earth,  ia  calculated  by  Dr.  Thompson  to  amount  annually  to  94,450 
cubic  miles?'^  Even  in  the  driest  seasons,  when  the  ground  was 
parched  and  appeared  void  of  moisture,  when  it  cracked  and  formed 
rents  and  fissures,  it  was  ascertained  by  experiment,  with  a  glass 
placed  on  such  ground,  that  1600  gallons  of  water  must  have 
evaporated  from  an  acre  of  surface  every  twenty-four  hours.  Now, 
if  one  single  pint  of  water,  when  it  is  in  a  state  of  vapour,  occu- 
pies 1400  or  1500  pints,  what  must  be  the  volume  of  vapour 
derived  from  the  stupendous  bulk  of  water  that  is  conveyed  into  the 
atmosphere  by  evaporation  from  the  entire  surface  of  the  whole 
globe!  Of  this  enormous,  inconceivable  volume,  about  two-thirds 
tre  supposed  to  be  precipitated  in  the  form  of  rain ;  another  snutU 
part  is  also  supposed  to  be  deposited  as  dew;  but,  admitting  these 
lappositions  to  be  facts,  what  becomes  of  the  remainder  of  the  vapo- 
rized water?  Is  it  decomposed  l  If  it  be,  what  is  the  decomposing 
agent,  and  what  the  product !  To  obtain  a  philosophical  answer  to 
these  questions,  it  will  be  requisite  to  pay  some  attention  to  the 
phenomena  of  vaporization. 

136.  Phenomena  of  vapour  and  steam. — If,  when  the  air  is  cold 
or  frosty,  any  one  expel  his  breath  forcibly,  and  notice  the  vapour 
produced,  he  will  perceive  no  appearance  of  condensation; — it  is  the 
same  when  steam  is  raised  from  boiling  water :  be  the  temperature 
what  it  may,  provided  the  weather  be  dry^  the  steam  rises,  expands, 
breaks  off  into  irregular  masses,  and,  after  forming  various  convolu- 
tions, wfadily  disappears.  Every  action,  every  form  it  assumes, 
denotes  repidsion  and  attenuation,  instead  of  condensation.  But  if 
the  breath  be  expelled,  or  steam  projected  against  a  pane  of  window- 
g^ass,  the  effects  will  be  very  different:  if  the  external  air  be  cold, 
condensation  will  take  place,  and  small  drops  of  water  will  be  instantly 
deposited !  What  can  be  the  cause  of  this  remarkable  condensation, 
produced  by  the  intervention  of  a  thin  plate  of  glass !  These  little 
circomstaaoes,  of  every-day  occurrence,  are  too  often  passed  over 
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without  notice,  yet  they  are  subjects  of  the  deepest  interest;  and 
frequently,  if  attended  .to,  might  lead  to  an  insight  into  the  most 
profound  operations  of  nature !    This  condensation  is  usually  ascribed 
to  a  difference  of  external  temperature,  and  it  certainly  is  coincident 
with  such  a  difference:   but  as  variations  in  temperature  and  in 
atmospheric  pressure  are  themselves  only  manifestations  of  the  active 
energy  of   those   electro-chemical    agencies  by  which   the    most 
important  changes  and  developements  are  effected,  the  solution  of 
the  phenomenon  in  question  must  be  sought  for  in  some  cause  inde- 
pendent of  heat;  and  the  state  of  the  atmosphere  must  be  considered. 
If  it  be  dry,  and  the  pressure  considerable,  the  water  deposited  on 
the  glass  will  be  speedily  taken  up,  and  entirely  disappear,  whatever 
may  be  the  degree  of  external  cold,  provided  it  do  not  freeze  the 
water  on  the  pane;  but  if  the  air  be  cold  and  damp,  and  the  pressure 
in  a  diminished  state,  the  water  will  remain  on  the  glass  for  a  consi- 
derable time.     The  experiment  may  be  varied,  and  then  afford  other 
interesting  subjects  for  reflection.     If  the  fume  from  tobacco,  ignited 
in  a  common  pipe,  be  propelled  against  a  pane  of  glass,  by  holding 
the  bowl  diagonally,  with  its  edge  in  contact  with  the  pane,  and 
blowing  forcibly  through  the  pipe,  watery  particles  will  be  deposited 
in  an  extended  figure;  and  if  the  external  air  be  cold  and  damp,  the 
carbonaceous  matter,  or  smoke,  will  be  held  as  if  rooted  to  the  depo- 
sited water,  and  will  terminate  in  a  kind  of  point,  waving  about  in 
various  directions  for  four  or  five  seconds,  with  a  motion  not  dissi- 
milar to  that  occasionally  observed  in  the  jagged  horissontal  edges  of 
electrized  clouds.      The    duration   of   these  singular   appearances 
depends  altogether  upon  the  state  of  the  air;  if  it  be  dense  and  dry, 
they  can  scarcely  be  produced,  or,  if  they  be,  they  vanish  almost 
immediately.   The  production  of  vapour  is  always  attended  with  elec- 
tricity; or,  rather,  it  is  a  phenomenon  of  electro-chemical  devel<^ 
ment:  when,  therefore,  vapour  is  propelled  against  glass,  it  excites 
that  glass,  and  this  excitation  produces  induction  .and  attraction; 
consequently,  the  vapour  is  again  reduced  to  the  form  of  water,  and 
held  on  the  glass  till  the  atmosphere  again  decomposes  it:  therefore, 
the  deposition  of  water  on  an  excited  surface,  and  its  converse,  die 
dispersion  of  vapour  throughout  the  atmosphere,  may  be  viewed  as 
synthetical  and  analytical  phenomena*  of  electro-chemical  agency. 
137.  Of  the  vapours  of  the  atmosphere. — The  inquiry  into  their 
ascent  and  appropriation  is  one  of  exceeding  interest.     The  general 
fact  of  the  ascent  of  a  vast  volume  of  aqueous  vapour  is  Mhnitted 
cm  all  hands;  it  is  not  less  true,  that  vapour  rises,  or  is  taken  np^  by 

*  The  terms  ondfiwtf  and  tifnihitii  hwe  been  ejqilaiiied  at  No.  IML 
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the  influence  of  gome  cause  wholly  independent  of  the  agency  of 
heat.  Nothing  can  be  more  remarkable  or  striking  than  the  sudden 
absorption  and  disappearance  of  frosty  rime.  During  the  month  of 
January  (1829)*,  the  trees,  bushes,  and  herbage  were,  at  two  dis- 
tinct periods,  completely  enveloped  with  frosty  spiculae;  every  blade 
of  grass,  every  twig,  was  studded  so  thickly  with  masses  of  snow- 
white  crystals,  as  to  be  enlarged  to  double  its  usual  dimensions.  A 
mist,  or  stratus,  had,  at  an  early  hour,  overspread  the  whole  surface 
of  the  ground,  and  at  the  same  time,  the  temperature  was  many 
degrees  below  the  freezing  point;  but  when  this  mist  was  drawn  up, 
the  atmosphere  for  several  hours  remained  transparent  and  cloudless. 
On  the  first  occasion,  the  sun  shone  out  clear  and  with  power ;  but 
still  the  frost  was  severe,  and  the  sun's  rays  produced  but  a  very 
partial  eifect  in  dissolving  the  rime;  it  was^  however^  taken  up  silently 
and  completely.  On  the  recurrence  of  the  phenomena  on  the  25tlii 
I  noted  down  the  most  striking  appearances.  There  was  no  wind ; 
scarcely  any  air  was  stirring ;  there  was  no  material  difference  in 
temperature ;  yet,  without  thawing,  without  any  visible  solution, 
the  whole  of  the  rime  vanished,  every  particle  disappeared ;  it  was 
taken  up  in  a  very  short  period  of  time,  about  the  hour  of  noon;  the 
transparency  of  the  atmosphere  was  lost,  and  clouds  formed.  The 
temperature  about  eight  o^clock  a.  m.  had  been  16°,  and  at  two  or 
three  o'clock  it  was  24°,  at  night  30°,  and  on  the  following  day 
above  40^,  and  rain  fell.  The  advocates  for  the  doctrine  of  latent 
heat^  maintain,  as  one  of  their  grand  axioms,  that  when  solids  or 
fluids  become  ^ases^  latent  heat  is  absorbed,  and  cold  is  produced. 
Millions  of  cubic  feet  of  crystallized  water,  as  it  is  called,  were, 
daring  this  phenomenon  of  absorption,  converted  into  an  aerial  fluid, 
and  the  thermometer  rose  in  the  same  day  about  14°!  There  are 
other  facts  equally  illustrative  of  the  fallacy  of  the  axiom,  that 
"caloric  in  a  latent  state  exists  in  all  substances,  and  that  whenever 
substances  become  more  condensed,  heat  is  evolved;  when  they 
expand,  cold  is  produced!'^  Snow  is  observed  to  be  drawn  up  into 
the  atmosphere  much  in  the  same  way  as  hoar  frost  and  dew  are;  it 
undergoes  no  apparent  change;  it  does  not  appear  to  be  dissolved  by 
heat,  but  its  substance  is  gradually  diminished,  even  during  a  frost, 
and  at  length  many  portions  of  the  surface  of  the  ground  become 
divested  of  their  covering.  These  are  phenomena  of  frequent  occur- 
rence, and  they  tend  to  prove  that  vapours  are  attracted  and  pro- 
peUed  into  the  atmosphere.  It  will  now  be  necessary  to  inquire  in 
what  state  these  vapours  exist  therein;  whether  it  be  that  of  simple 

*  This  period  is  mentioned,  because  the  phenomena  were  particularly  noticed  b/ 
ma;  they  are,  howerer,  of  no  unusual  occurrence. 
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mixture,  wherein  they  remain  unaltered  in  their  chemical  properties, 
although  infinitely  attenuated;  or  whether  they  become  chemically 
united  with  the  gases  of  the  atmosphere  by  a  new  electro-chemical 
arrangement  of  their  elements.  That  they  should  exist  in  the 
former  state,  one  of  simple  mixture,  is  incompatible  with  the  phe- 
nomena of  pressure;  for,  as  watery  vapours,  really  existing  as  such, 
are  lighter  than  atmospheric  air,  they  would,  in  proportion  as  they 
were  diffused  through  that  air,  render  it  specifically  lighter.  But  if 
the  watery  vapours  become  decomposed,  and  their  elements  enter 
into  new  arrangements,  identical  with  those  of  atmospheric  air,  then 
the  conclusion  is  inevitable,  that  air  is  produced  from  decomposed 
water;  and  consequently,  that  it  is  compounded  of  elements  which 
determine  it  to  be  a  peculiar  oxide  of  hydrogen, 

138.  Of  the  chemical  ujiion  of  the  tapours  of  the  atmosphere. — If 
we  attentively  consider  the  various  alternations  of  the  weather,  we 
may  possibly  acquire  some  clear  and  definite  ideas  of  the  nature  of 
an  union,  the  phenomena  of  which  have,  heretofore,  been  involved 
in  so  much  perplexing  mystery.  One  or  other  of  the  dry  summers  of 
1818,  1825,  1826,  and  1835,  must  be  in  the  recollection  of  almost 
every  person  of  observation.  During  a  great  part  of  these  summers, 
the  prevailing  character  of  the  atmosphere  was  that  of  almost  vapour- 
less  transparency:  the  temperature  ranged  from  76°  to  86^,  and 
occasionally  to  a  higher  degree.  At  such  periods  evaporation  must 
have  been  at  its  maximum;  millions  of  tons  of  water  must  daily 
have  been  conveyed  into  the  atmosphere,  and  yet  its  transparency 
was  not  diminished;  and  so  far  from  clouds  or  rain  resulting  from 
this  measureless  absorption  of  vapour,  the  dew  was  precipitated,  even 
during  the  clearest  nights,  in  extremely  diminished  quantity.  What, 
then,  had  become  of  the  volume  of  vapours  I  Had  it  passed  into  a 
state  of  uniform  blending,  or  equal  diffusion,  through  the  agency  of 
that  peculiar  principle,  by  which,  according  to  Mr.  Dalton^s  theor}', 
each  gas  becomes  a  ^oacuum  to  every  other  gas?  or  had  it  been  carried 
by  winds  to  other  climates,  and  there  deposited  as  rain  ?  Is  it  not 
infinitely  more  probable  that  the  volume  of  vapour  was  converted 
by  electric  divellent  attraction,  and  a  consequent  new  arrangement 
of  its  elements,  into  atmospheric  air,  thus  adding  to  the  bulk,  and 
increasing  the  weight  of  the  aerial  column !  Is  not  every  well- 
observed  phenomenon — ^the  rapid  drying  of  all  moistened  substances 
-^the  dissipation  of  clouds  without  wind — the  absolute  cleamees  of 
the  nights — the  decreased  deposition  of  dew; — are  not  all  theee,  and 
other  corresponding  facts,  in  exact  accordance  with  the  theory! 
Can  any  other  appropriation  of  the  vapours  account  for  all  the  mul- 
tiform meteoric  transmutations!    Bui  what  ahould  imimo$  then 
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tnnsmutations  ?  What  should  set  limits  to  the  operation  of  the 
principle  of  absorption,  and  thus  cause  a  return  of  those  watery 
Tapoors  ?  The  only  answer  that  can  be  returned,  is,  that  by  an 
immutable  law  of  creation  a  change  is  effected ;  during  the  progress 
of  which,  the  power  of  repulsion  being  diminished,  the  buoyancy  and 
transparency  of  the  atmosphere  decrease,  a  cirrus  forms,  denser 
clouds  assemble,  and  rain  is  precipitated.  All  these  mutations  are 
accompanied  by  a  variety  of  coincidences,  which  unerringly  point 
out  the  agency  of  electro-magnetic  affinities.  The  barometer  falls, 
humidity  becomes  perceptible,  the  animal  spirits  are  depressed,  a 
listlessness  prevails,  and  occasionally,  the  head  is  affected  with  a 
sensation  amounting  almost  to  giddiness :  the  brute  creation  partici- 
pates in  the  change ;  and  many  animals  evince  signs  of  uneasiness, 
or,  at  least,  of  being  peculiarly  affected.  These  are  facts  which 
afford  evidence  infinitely  more  conclusive,  of  the  real  nature  and 
origin  of  atmospheric  air,  than  any  that  can  be  found  in  those  expe- 
riments of  the  analytic  chemist  which  have  hitherto  been  announced. 
139.  Compressibility  of  atmospheric  air, — One  of  the  most 
remarkable  experiments  that  has  ever  been  performed,  and  which 
bears  particularly  upon  the  question  concerning  the  nature  and  pro- 
perties of  atmospheric  air,  was  exhibited  in  the  presence  of  two  of 
the  most  eminent  philosophers  of  the  day,  by  Mr.  Perkins.  It  is 
stated,  that  he  placed  dry  air,  in  an  inverted  tube,  over  mercury ; 
and,  by  means  of  an  apparatus,  termed  b,  piezometer,  succeeded  in 
eompressing  that  air  into  a  liquid.  The  phenomena  are  thus  reported : 
— "  At  a  pressure  of  500  atmospheres,  the  air  began  to  disappear, 
evidently  by  liquefaction;  at  600  atmospheres,  the  mercury  was 
sustained  one-eighth  of  its  volume  up  the  tube ;  at  800,  one-third ; 
at  1000,  two-thirds ;  and  at  1 200,  (i.  e.  when  a  pressure  equal  to 
about  15,000  pounds  on  the  square  inch  was  applied,)  it  was  sus- 
tained three-fourths,  when  a  beautiful  transparent  liquid  appeared 
9n  the  surface  of  the  mercury,  in  quantity  about  a  two-thousandth 
part  of  the  original  bulk  of  the  air.  Dr.  Wollaston  and  Sir  Hum- 
phry Davy  were  present  at  some  of  these  experiments,  and  expressed 
themselves  satisfied  of  their  accuracy.'*'  Such  is  the  substance  of  a 
fiict  detailed  at  two  public  lectures ;  and  upon  one  of  the  occasions, 
the  lecturer  added,  "that  if  the  liquid  had  been  subjected  to  a 
freezing  mixture,  and  had  lost  another  portion  of  its  caloric,  it  might 
have  assumed  the  solid  form  of  ice."*^  If  the  details  of  this  experi- 
ment have  been  correctly  recorded,  and  if  the  result  obtained  were 
really  effeeted  by  the  pressure  employed,  then  the  question,  whether 
air  be,  or  be  not,  a  permanently  elastic  fluid, — one,  incapable  of 
oomprensed  into  a  liquid,  is  for  ever  decided !    But  what  was 
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the  nature  of  the  liquid  obtained  by  Mr.  Perkins  ?  It  would  be 
well  to  repeat  the  experiment  with  the  utmost  degree  of  accuracy, 
and  to  subject  the  liquid  to  the  action  of  a  powerful  freezing  mixture. 
If  ice  were  produced,  the  inquiry  need  not  be  pressed  much  further: 
that  which  should  furnish  ice  could  not  be  of  a  nature  widely 
removed  from  that  of  water;  and  the  elements  of  water  require  no 
further  elucidation. 

140.  Ph€7iomena  of  atmospheric  pressure. — It  has  been  stated  at 
No.  131,  that  the  atmosphere  is  supposed  to  extend  to  the  altitude 
of  about  forty-five  miles:  if  the  statement  be  correct,  a  column  of 
that  length  presses  upon  all  bodies  upon  the  surface  of  the  earth 
equally  in  every  direction^  and  with  a  force  or  weight  amounting  to 
nearly  fifteen  pounds  upon  every  square  inch.  Variations  in  atmo- 
spheric pressure  are  continually  taking  place,  and  an  instrument 
called  a  barometer,  from  two  Greek  words  ^apos  (baros),  weight, 
and  fierpov  (metron),  measure,  has  been  constructed  to  measure  or 
determine  these  variations.  The  general  annual  average  height  of 
the  mercury  in  the  barometer,  calculated  from  the  monthly  averages 
given  in  the  British  Almanac,  is  about  twenty-nine  inches,  eighty- 
eight  cents;  or,  in  plainer  terms,  the  weight  of  the  atmosphere  sus- 
tains a  perpendicular  column  of  mercury  to  the  elevation  of  thirty 
inches,  less  twelve  hundredth-parts  of  an  inch,  on  the  average 
of  the  whole  year.  The  greatest  degree  of  pressure  appears  to  be 
exerted  during  the  months  of  February  and  June;  and  the  least, 
during  the  three  latter  months  of  the  year.  The  variations  in  the 
pressure  of  the  atmosphere  appear  to  me  to  furnish  additional  evi- 
dences of  the  aqueous  origin  of  atmospheric  air;  but  before  I  adduce 
these  evidences,  I  shall  quote  a  passage  or  two  from  the  Companion 
to  the  British  Almanac^  for  1828,  wherein  the  subject  of  pressure 
is  investigated. 

"  It  may  be  asked  in  what  way  the  varying  weight  of  the 
atmosphere  is  connected  with  the  changes  of  the  weather,  and  what 
produces  this  variation  in  weight!  These  are  questions  which  have 
long  puzzled  philosophers;  and  many  erroneous  solutions  have  been 
given  of  the  problem.  By  some,  the  increase  of  weight  has  been 
supposed  to  proceed  from  the  quantity  of  water  dissolved  in  the  air; 
this  is,  however,  refuted  by  the  simple  fact^  that,  when  the  barometer 
stands  highest,  the  air  is  most  dry,  and,  on  the  contrary,  rain  gene- 
rally occurs  when  the  atmosphere  is  light.  Others,  again,  have 
attributed  the  phenomenon  to  a  centrifugal  force,  communicated  to 
the  wind  by  this  rotatory  motion  of  the  earth.  The  qaestion  ii 
certainly  very  difficult  and  complicated.^ — Page  17,  Brit.  Almam. 

The  writer  proceeds  at  some  length  to  demonstrate^  that  owinf 
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to  the  unequal  distribution  of  heat  over  the  surface  of  the  earth,  the 
aerial  fluid  must  be  perpetually  circulating  in  opposite  currents 
between  the  colder  and  the  hotter  points:  that  so  long  as  these  cur- 
rents balance  one  another,  or,  ^^  as  long  as  an  equal  quantity  of  air 
is  brought  by  one  stream  to  the  base  of  the  perpendicular  column,  to 
what  is  carried  away  by  the  other  from  its  summit,  so  long  will  the 
combined  weight  be  unchanged;  but  should  any  cause  check  the 
course  of  one,  without  at  the  same  time  impeding  that  of  the 
other,  the  balance  will  be  destroyed,  and  the  barometer,  by  its  rise 
or  fall,  will  mark  the  amount  of  the  difference/^  At  page  18,  he 
says,  "  We  need  not  be  at  a  loss  to  discover  a  cause  quite  com- 
petent to  produce  the  unequal  effects  upon  the  currents  of  the 
atmosphere,  contemplated  above.  Mingled  with  the  atmosphere  of 
permanent  gases^  an  invisible  atmosphere  of  steam  is  constantly  rising 
from  the  surface  oftheglobe^  varying  in  force  with  the  temperature 
of  the  waters  from  which  it  emanates.  This  vapour  rises  imchanged, 
till,  in  the  gradually  decreasing  temperature  of  the  air,  it  arrives  at 
the  upper  regions  at  a  degree  of  cold  by  which  it  is  condensed;  and 
becoming  visible,  assumes  the  form  of  clouds.  In  the  act  of  con- 
densation, however,  an  immense  quantity  of  heat  is  set  free,  which 
was  previously  combined  with  the  steam  in  the  latetitform^  and  this, 
acting  upon  the  surrounding  air,  expands  it,  and  gives  an  additional, 
but  unequal  impulse,  to  the  current  in  which  the  phenomena  occur. 
The  clouds,  again,  are  themselves  subject  to  evaporation,  and  the 
vapour  is  carried  to  still  higher  regions,  where  another  precipitation 
takes  place;  till  at  length  large  masses  of  the  atmosphere  have  the 
natural  progression  of  their  temperature  changed,  and  their  currents 
altered,  or  perhaps  reversed.  The  increased  temperature  of  the  air 
is  accompanied  by  a  great  increase  in  the  force  and  quantity  of  the 
steam,  the  final  precipitation  of  which  takes  place  in  the  form  of 
rain,  and  the  atmosphere  returns  to  its  mean  state  through  the 
influence  of  winds  which  restore  the  original  balance.  The  order  of 
the  phenomena  corresponds  with  the  facts,  that  the  barometer  is  most 
steady  when  the  weather  is  clear,  SLudf  actuates  most  with  clouds  and 
rain;  and  also  explains  the  reason  why,  in  the  greater  disturbances 
of  the  aerial  ocean,  local  deficiences  of  the  elastic  fluid  are  restored  by 
mnds^  whose  force  is  nearly  proportioned  to  the  vacuum  which  they 
supply^ 

Does  the  reader  feel  perfectly  convinced  of  the  soundness  of  the 
foregoing  theory  ?  Does  it  carry  with  it  its  own  internal  evidence 
of  being  founded  upon  philosophic  truth?  Minds,  no  doubt,  are 
differently  constituted,  and  there  is  no  accounting  for  a  difference  of 
views  and  opinions.    To  me  it  appears,  that  the  writer  has  lost  sight 
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of  those  simple  facts  which  scarcely  could  have  failed  to  elucidate 
the  whole  of  the  phenomena  of  pressure,  had  they  not  been  ham- 
pered and  involved  with  the  perplexing  and  contradictory  doctrine 
of  latent  heat.  I  have  noted  those  passages  in  italics,  which  appear 
to  contain  all  that  is  essential;  and  by  referring  to  them,  shall  endea- 
vour to  prove,  that  they  are  equally  decisive  of  the  aqueous  origin  of 
atmospheric  air,  as  of  the  real  causes  of  variation  in  atmospheric 
pressure. 

"  The  increase  of  weight,''  argues  the  writer,  "  cannot  proceed 
from  the  quantity  of  water  dissolved  in  the  air,  because,  when  the 
barometer  stands  highest,  the  air  is  most  heavy,''  and  vice  versa. 
This  is  exactly  the  fact  that  I  have  been  urging,  as  demonstrating 
the  certainty  of  the  conversion  of  vapours  into  atmospheric  air;  seeing 
that  when  the  air  is  dry,  evaporation  is  at  its  maximum.  ^^  Mingled 
with  the  atmosphere  of  permanent  gases,  an  invisible  atmosphere  of 
steam  is  constantly  rising  from  the  surface  of  the  globe."  This  is 
a  general  fact,  but  what  ought  to  be  the  results  Steam  and  vapour 
are  lighter  than  air,  (No.  137,)  and  clouds  float  in  i^,  as  is  familiarly 
known  to  every  observer.  This  column,  this  atmosphere  of  steam, 
then,  must  do  one  of  two  things ;  it  must  either,  and  invariably  too, 
render  the  atmosphere  specifically  lighter,  just  in  the  proportion  as 
it  becomes  mixed  with  it,  as  ardent  spirits  when  mixed  with  water 
decrease  the  specific  gravity  of  that  fluid ;  or  it  must  enter  into  union, 
and  become  homogeneous  with  the  atmospheric  gases;  and  this  union 
can  be  effected  only  by  a  specific  electro-chemical  arrangement  of  its 
elements.  ^^  The  order  of  the  phenomena^'''*  \i  \s  v^AAei^  ^*' corresponds 
with  the  facts  2"*^ — It  does  indeed !  "The  barometer  is  most  steady 
when  the  weather  is  clear,  SLndfluctn<ztes  most  with  clouds  and  rain." 
In  proportion  as  the  vapour  is  converted  into  air,  so  is  the  weight  of 
the  column  of  pressure  augmented :  and  in  serene  and  hot  weather, 
when  the  quantity  evaporated  is  prodigious,  if  the  barometric  column 
be  at  thirty  inches,  the  atmospheric  pressure  is  about  fifteen  pounds 
avoirdupois  on  the  square  inch ;  but,  as  a  provision  is  made  for  a  repro- 
duction of  a  certain  portion  of  the  evaporated  fluids  to  be  precipitated 
in  the  form  of  rain,  when  those  electrical  agencies  are  exerted  which 
reproduce  aqueous  vapours,  a  decomposition,  a  new  arrangement 
takes  place,  and  air  becoming  charged  with  a  lighter  fluids  the 
pressure  on  the  column  becomes  proportionably  lessened,  and  the 
barometer  falls. 

The  total  range  of  this  instrument  rarely  exceeds  three  inches: 
that  is,  the  mercury  seldom  falls  below  twenty-eight  inches,  or  rises 
quite  so  high  as  thirty-one  inches,  and  the  difference  in  preMmremaj 
be  estimated,  pretty  nearly,  by  allowing  one  pound  for  ererj  two 
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inches  of  the  colamn.  The  phenomena  of  the  rise  and  fall  of  the 
barometer  may,  therefore,  be  explained  in  a  very  few  words.  The 
rUe  is  occasioned  by  an  increase  of  weight  in  the  atmospheric  colunm, 
which  increase  ccm^  it  should  appear,  be  produced  by  no  other  natural 
means,  than  by  the  appropriation  of  vapours  ascending  from  the 
earth'^s  surface.  The  fall  is  the  result  of  decreased  pressure,  occa- 
sioned by  the  reproduction  of  aqueous  vapours ;  which  being  diffused 
throughout  the  volume  of  air,  render  it  specifically  lighter. 

If  this  re-production  take  place  to  a  considerable  extent,  and  be 
effected  suddenly,  the  phenomenon  of  a  storm  of  wind  will  probably 
be  induced,  and  that  in  a  way  which  will  tend  to  confirm  an  axiom 
of  Dr.  Franklin : — "  That  storms  originate  in  the  places  towards 
which  they  blow !''  In  whatever  situation,  therefore,  the  decompo- 
sition and  change  of  pressure  take  place,  whether  they  be  effected 
silently  and  slowly,  or  suddenly  and  with  violence,  '*  the  local  defir 
eiencies  of  the  elastic  Jiuid  are  restored  bytoinds,  tchose  force  is  nearly 
propin'tioned  to  the  vacuum  which  they  supply.^ 

141.  Atmospheric  Theory. — After  attentively  viewing  the  asto- 
nishing and  most  beautiful  phenomena  of  Nature,  and  comparing 
them  with  the  results  of  some  analytic  chemical  experiments,  I 
cannot  but*consider  it  as  proved  almost  to  a  demonstration,  that  the 
atmosphere  was  originally  formed  out  of  and  is  daily  renewed  by^ 
tapours^  raised  from  the  surface  of  the  earth  and  waters^  by  the  agency 
of  solar  induction  and  decomposition; — that  it  is^  therefore^  com- 
posed  of  th^  elements  of  water ^  in  a  new  and  peculiar  arrangement^ 
effected  by  the  energy  of  specific  electro-chemical  agencies;  and  consists 
of  two  gases^  Nitrogen  anc?  Oxygen;  (the  former  being  a  neutral 
oxide  of  hydrogen^)  existing  in  the  proportions  of  about  seventy-seven 
parts  of  the  former^  to  twenty-three  of  the  latter,  both  by  weight. 

The  nature  of  this  union  may  be  considered  as  analogous  to  that 
hy  which  an  excess  of  an  alkali,  or  acid,  is  attached  to  a  chemical 
neutral  salt;  of  which  a  familiar  instance  may  be  found  in  the  com- 
mon cream  of  tartar,  otherwise  termed,  super,  or  bi-tartrate  of 
potass.  This  excess  of  oxygen  gas  may  be  separated  from  the  atmo- 
sphere, by  the  action  of  several  chemical  re-agents,  and  by  some 
processes  of  combustion ;  and  when  separated,  it  appears  that  the 
neutral  oxide  of  hydrogen  exerts  an  electric  energy,  different  from 
that  of  the  detached  portion  of  oxygen ;  the  former  being  positive 
and  the  latter  negative;  whence  it  may  be  inferred,  that  the  nature 
of  their  union  is  electric,  and  that  they  mutually  attract  each  other. 

142.  The  atmospheric  theory  now  advocated,  will  not  only  explain 
the  nature  of  nitrogen  gas,  but  it  will  tend  to  account  for  all  the 
phenomena  of  thunder  and  lightning,  and  that  too  without  impujgn- 
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ing  Mr.  Dalton'^s  theory  of  each  gas  being  a  vacuum  to  every  other 
gas.  That  theory,  in  point  of  fact,  is  sustained  and  interpreted  by 
the  aqueous  hypothesis ;  for  the  latter  inchides  the  principle  of  the 
universal  diffusion  and  unceasing  appropriation  of  the  vapours  into 
one  homogeneous  volume.  As  far  as  respects  the  phenomena  of 
thunder-storms,  the  electric  developements  appear  to  be  amply  suffi- 
cient to  account  for  the  lightning,  and  the  elements  of  water  being 
also  at  hand,  no  one  need  be  at  a  loss  to  discover  the  causes  of  those 
violent  detonations  which  ever  must  result  from  sudden  combustion 
of  large  volumes  of  the  two  gases.  Finally,  the  theory  implies,  and, 
indeed,  is  founded  upon  the  indestructibility  of  matter,  and  that 
ceaseless  interchange  of  agencies,  by  which  Nature  cfTects  the 
renewal  and  restoration  of  all  her  productions.  I  cannot  conclude 
the  subject  more  appropriately  than  by  copying  a  beautiful  note  from 
the  336th  page  of  Parkes'*s  Rudiments. 

^'It  was  said  of  old,  that  the  Creator  tceigked  the  dust  and 
measured  the  water,  when  he  made  the  world.  The  first  quantity 
is  here  still,  and  though  man  can  gather  and  scatter,  move,  mix, 
and  unmix,  yet  ho  can  destroy  nothing.  The  putrefaction  of  one 
thing  is  a  preparation  for  the  being,  and  the  bloom,  and  the  beauty 
of  another.  Something  gathers  up  all  fragments,  and  nothing  is 
lost." 

143.  The  length  of  the  present  section  precludes  the  considera- 
tion of  the  phenomenon  of  the  dew ;  that  must  therefore  be  referred 
to  the  section  upon  Light  and  Heat,  May. 

It  only  remains  to  give  a  succinct  description  of  the  scientific 
arrangements  of  the  Clouds,  by  Mr.  Luke  Howard.  I  shall  not 
attempt  to  anglicise  his  nomenclature,  by  introducing  a  set  of  local 
provincial  terms ;  but  as  I  conceive  some  advantage  may  result  from 
placing  the  derivation  of  each  Latin  term  in  conjunction  with  that 
term,  I  shall  do  this  to  the  best  of  my  ability,  without  adding 
one  word  by  way  of  comment;  what  follows  therefore  (excepting 
the  derivation),  is  a  verbatim  extract  from  Loudon's  Unc.  of  Gard^ 
p.  257:  the  numbers  refer  to  the  paragraphs  of  that  work. 

144.  ^^  Simple  modijications  are  thus  named  and  described: — 
Cirrus:^''   {Cirrus^  from  Ktppos^  a  lock  of  hair,  a  tuft  or  crest  of 

feathers,)  "parallel  flexuous,  or  diverging  fibres,  extensible  in  any  or 
all  directions.  The  cirrus  appears  to  have  the  least  density,  the 
greatest  elevation,  the  greatest  variety  of  extent  and  direction,  and 
to  appear  earliest  in  serene  weather,  being  indicated  by  a  few  threadi 
pencilled  on  the  sky.  Before  storms  they  appear  lower  and  denser, 
and  usually  in  the  quarter  oppokito  to  that  from  whioh  the  atorm 
arises.     Steady  high  winds  are  also  preceded  and  attended  b/ 
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eimnui  streaks,  mntiing  quite  across  the  sky  in  the  direetioQ  they 
Mow  in.''  (Noe.  1226—1289.) 

(2.)  ^*  Cumulus :''  (Cumulus^  from  x^^y  ^  ^P  *^9  ^^  X^A^ 
mwwundj)  **  convex  or  conical  heaps,  increasing  upwards  from  a 
h(»ix(mtal  base.  The  eumului  has  the  densest  structure,  is  formed 
in  the  lower  atmosphere,  and  moves  along  with  the  current  next  the 
earth.  A  small  irregular  spot  first  appears,  and  is,  as  ^  were,  the 
nacleos  <m  which  they  increase.  The  lower  surface  continues  irre- 
gularly plane,  while  the  upper  rises  into  conical  or  hemispherical 
heaps ;  which  may  afterwards  continue  long,  nearly  of  the  same 
bulk,  or  rapidly  rise  into  mountains.  They  will  begin  in  fair 
weather  to  form  some  hours  after  sunrise,  arrive  at  their  maximum 
in  the  hottest  part  of  the  afternoon,  then  go  on  diminishing,  and 
totally  disperse  about  sunset.  Previous  to  rain,  the  cumulus  in- 
creases rapidly,  appears  lower  in  the  atmosphere,  and  with  its  surface 
full  of  loose  fleeces  or  protuberances.  The  formation  of  large  cumuli 
to  leeward  in  a  strong  wind,  indicates  the  approach  of  a  calm  with 
rain.  When  they  do  not  disappear  or  subside  about  sunset,  but 
continue  to  rise,  thunder  is  to  be  expected  in  the  night.''  (1236— 
1240.) 

(3.)  ^^ Strains:'^  {Stratus^  from  <rrpd(o  or  aropdto^ — spread 
abroad — lying  or  resting  upon,)  "a  widely-extended,  continuous, 
horizontal  sheet,  increasing  from  below.  The  stratus  has  a  mean 
density,  and  is  the  lowest  of  clouds,  its  inferior  surface  commonly 
resting  on  the  earth  in  water.  This  is  properly  the  cloud  of  night, 
appearing  after  sunset.  It  comprehends  all  those  creeping  mists 
which  in  calm  weather  ascend  in  spreading  sheets  (like  an  inunda- 
tion of  water)  from  the  bottoms  of  valleys,  and  the  surfaces  of  lakes 
and  rivers.  On  the  return  of  the  sun,  the  level  surface  of  this  cloud 
begins  to  put  on  the  appearance  of  cumulus,  the  whole  at  the  same 
time  separating  from  the  ground.  The  continuity  is  next  destroyed, 
and  the  oloud  ascends  imd  evaporates,  or  passes  off  with  the  appear- 
ance of  nascent  cumulus.  This  has  long  been  experienced  as  a 
prognostic  of  fair  weather."  (1236 — 1241.) 

145.  Intermediate  modifications  are  (4),  '^  Cirro-cumulus^  (from 
1  &  2)  **  small,  well-defined,  roundish  masses,  in  close  horizontal 
arrangement." 

(6.)  *^ Cirro-stratusj'*''  (from  1  &  3),  "horizontal,  or  slightly 
in^ned  masses,  attenuated  towards  a  part  or  the  whole  of  their 
cireomferenee,  bent  downward  or  undulated,  separate,  or  in  groups 
coonsting  of  small  clouds  having  these  characters."    1 237.) 

146*  ^  On/^Hmnd  modifications  are  (6),  CumuUhstratus^  (from  2 
fc  3,)  a  twain-ckmd ;  the  cirro-stratus  blended  with  the  cumiilaa^ 
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and  either  appearing  intermixed  with  the  heaps  of  the  latter,  or 
superadding  a  wide-spread  structure  to  its  base/** 

(7.)  '' Cumulo-eirro-stratus,''  (from  2.  1.  3.)  "vel  Nimbus,'^ 
(nifnbus,  possibly  from  yivtfiiiaiy — a  8kotcer)\  '^the  rain-cloud,  a 
cloud  or  system  of  clouds  from  which  rain  is  falling.  It  is  a  hori- 
zontal sheet,  above  which  the  cirrus  spreads,  while  the  cumulus 
enters  it  laterally  and  from  beneath ;  (8.)  the  '  FaU  cloud'  resting 
apparently  on  the  surface  of  the  ground/'  (1238). 

147.  TransitioM  of  f(mn$.  The  cirrus  having  continued  for 
some  time  increasing  or  stationary,  usually  passes  either  to  the  cirro- 
cumulus  or  the  cirro-stratus,  at  the  same  time  descending  to  a  lower 
station  in  the  atmosphere.  This  modification  forms  a  very  beautiful 
sky,  and  is  frequently  in  summer  an  attendant  on  warm  and  dry 
weather.  The  cirro-stratus,  when  seen  in  the  distance,  frequently 
gives  the  idea  of  shoals  of  fish.  It  precedes  wind  and  rain  ;  is  seen 
in  the  intervals  of  storms ;  and  sometimes  alternates  with  the  cirro- 
cumulus  in  the  same  cloud,  when  the  different  evolutions  form  a 
curious  spectacle.  A  judgment  may  be  formed  of  the  weather 
likely  to  ensue,  by  observing  which  modification  prevails  at  last. 
The  solar  and  lunar  halos,*"  (from  AKtav^  a  bright  circle  round  tin 
iun  or  mooit,)  *'  as  well  as  the  parhelion  and  parselene,  (mock  sun 
and  mock  moon,)  prognostics  of  foul  weather,  are  occasioned  by 
this  cloud.  The  cumulo-stratus  precedes,  and  the  nimbus  accom- 
panies rain.""  (1242.) 


In  this  section,  now  brought  to  a  close,  and  in  the  three  pre* 
ceding  sections,  I  have  endeavoured  to  investigate  somewhat  closely 
the  four  substances  which,  by  the  ancient  chemists,  were  considered 
as  the  undecomposable  elements  of  all  other  bodies.  I  have  endea- 
voured, also,  to  show  that  the  earth  is  the  matrix  and  laboratory 
wherein  the  young  plant  is  produced,  its  food  prepared,  and  its  roots 
finally  established ;  that  J!re^  pure  elementary  fire,  the  great  agent 
of  induction,  attraction,  cohesion,  and  possibly,  of  gravitation,  ii 
developed  within  the  surface  of  the  earth  by  the  electrizing  prineiple 
of  the  sun's  rays;  by  which  principle  also,  watery  the  grand 
secondary  agent,  is  decomposed,  and,  by  its  decomposition,  leads  to 
the  moat  mighty  phenomena :  and  lastly,  that  air^  the  vital  support 
of  all  beings  that  breathe  or  inhale,  is  itself  derived  from  the  daeom* 
position  of  water.  In  these  discussions,  I  have  endeftvonied  to 
establish  the  position  laid  down  at  No.  67,  that  '^  chemical  aetko 
of  every  kind  is  eflbcted  by  electric  agency ;  and  thai  in  evevy  eaio 
where  electrical  phenomena  are  discemedy  obeniioal  aflniiiea  ait 
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either  induced  or  regulated.  In  thii  view  of  the  inbjeot,  it  has  been 
mj  aim  to  render  it  clear,  that  there  are  Bpecific  electric  modifioa^ 
tioni  throughout  nature,  which  produce  specific  results ;  that  the 
gnnd  maases  of  accumulated  electricity  are  probably  destined  to 
regulate  the  grander  inductions;  but  that  all  indu^i^ns,  and  aU 
fkmomena  inrhatever,  are  to  be  referred  to  the  operations  of  thai  one 
gnnd  principle,  the  sun^  the  source  of,  and  prime  operatiye  agent  in 
all  the  phenomena  of  the  material  world. 


SECTION  IL 
Part  I. 


HATUBAL  HISTORY  AND  CULTIVATION  OP  ESCULENT 

VEGETABLES. 

Asparagus  : — Asparagus  Officinalis^  (AsphodelecPy)  of  the  Class  vi. 
Order  i.    Hexandria  Monogynia^  of  Linnseus. 

148.  The  Asparagus  is  a  native  of  the  British  Isles,  its  essential 
general  character,  according  to  Smith's  Fhra^  is  an  inferior  corolla^ 
of  nx  deep  segments,  permanent : — a  berry  of  three  cells  :-Hitigmas 
three.  This  species  has  an  herbaceous  annual  stem ;  round,  without 
prickles,  much  branched ;  leaves  very  minute,  tufted,  bright  green, 
bristle-shaped;  berry,  scarlet.  The  root  is  perennial,  with  long 
flediy  fibres;  the  crown  is  densely  scaly,  from  which  proceed 
nnmerous  heads,  which  constitute  the  part  that  is  eaten.  The  native, 
wild  asparagos,  according  to  Dr.  Smith,  grows  on  the  sea-coast  near 
Weymouth ;  in  sandy  places  on  the  west  and  south  coasts^  and  near 
Edinburgh;  but  otherwise,  rarely  in  Scotland. 

According  to  Loudon's  Encydapcodixt  (No.  3856),  many  of  the 
stcfipes  in  the  south  of  Russia  and  Poland  are  covered  with  this 
phmt,  which  is  there  eaten  by  the  horses  and  oxen  as  grass.  In  its 
native  state,  it  is  so  dwarfish,  even  when  in  flower,  that  none  but  a 
botanist  would  consider  it  as  the  same  species  with  our  cultivated 
pkni.  Neill  says,  that  ^*  asparagus  was  a  favourite  of  the  Romans ; 
and  they  seem  to  have  possessed  a  very  strong-growing  variety,  as 
Pliny  mentions,  that  about  Ravenna,  three  shoots  would  weigh  a 
pound ;  with  us,  six  of  the  largest  would  be  required.  It  is  much 
praised  by  Gate,  and  as  he  enlarges  much  on  the  mode  of  culture,  it 
seems  probable  that  tiie  plant  had  but  newly  come  into  use.  In  this 
eoantry,  Duteh  asparagus  was  preferred  in  die  end  of  the  seven-* 
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teenth  century ;  and  this  variety  is  still  distinguished  for  affording 
the  thickest  stems.  Some  say  there  are  two  varieties,  the  red- 
t(^ped  and  the  green-topped,  others  doubt  the  fact;  there  is, 
certainly,  a  difference  in  point  of  colour  to  be  observed,  but  this 
inay  depend  upon  modes  of  culture  and  varieties  of  soil. 

In  the  neighbourhood  of  London,  vast  quantities  are  grown  for 
the  public  supply,  and  some  of  the  bundles  have  a  tinge  of  red,  not 
usually  discernible  in  the  asparagus  of  private  gardens.  This  deli- 
cious vegetable  is  sold  at  a  very  high  price,  sometimes  at  five 
shillings  the  hundred ;  and  hence  it  is  a  source  of  great  profit  to 
those  who  grow  it  in  extensive  plantations  of  from  fifty,  to  one 
hundred  acres  in  extent. 

149.  Propagation,  Asparagus  is  a  perfectly  hardy  plant;  it 
invariably  produces  ripe  seeds  every  autumn,  and  from  these  it  is 
raised,  although  it  appears  that  the  roots  might  be  divided  like 
those  of  some  other  fibro-tuberous  rooted  plants.  The  seeds  should 
be  gathered  when  they  are  perfectly  mature,  and  from  the  strongest 
and  finest  shoots.  A  pint  is  sufficient  to  sow  a  bod  thirty  feet  long, 
by  five  feet  wide:  that  is,  when  the  bed  is  intended  to  be  a 
peitnanent  plantation,  raised  originally  from  seed,  not  to  be  traM- 
planted. 

Informing  new  plantations^  many  prefer  to  purchase  roots  of  one 
CHT  two  years  old,  by  which  so  much  time  is  saved.  A  bed  four  and 
A  half  or  five  feet  broad,  by  thirty  feet  long,  comprising  four  rows, 
each  one  foot  apart  from  the  adjoining  row,  will  require  160  plants, 
provided  they  be  set  nine  inches  asunder  in  the  rows. 

150.  Soil  and  preparation.  '^  Asparagus-ground  should  be  light, 
yet  rich ;  a  sandy  loam,  well  mixed  with  rotten  dung  or  sea-weed, 
is  accounted  preferable  to  any.  The  soil  should  not  be  less  than 
two  and  a  half  feet  deep ;  and  before  planting  a  bed,  it  is  considered 
good  practice  to  trench  it  over  to  that  depth,  burying  plenty  of  dung 
in  the  bottom,  as  no  more  can  be  applied  there  for  eight  or  ten 
years.  It  can  scarcely  therefore  be  too  M'ell  dunged;  besides, 
although  the  plant  naturally  grows  in  poor  sandy  soil,  it  is  found 
that  the  sweetness  and  tenderness  of  the  shoots  depend  very  madi 
on  the  rapidity  of  the  growth,  and  this  is  promoted  by  the  richnesi 
of  the  soil.  Damp  ground,  or  a  wet  sub-soil  are  not  fit  for  aspa- 
ragus :  indeed,  the  French  consider  wetness  as  so  prejudicial  to  thif 
plant,  that  they  raise  their  asparagus-beds  about  a  foot  above  the 
alleys,  in  order  to  throw  off  the  rain.^^  (Loudon,  3864,  fioin  NullJ 

Judd  says,  ^^  Prepare  a  piece  of  good  land,  unincumbered  with 

trees,  and  that  lies  well  for  the  sun;  give  it  a  good  dressing  of  wdt 

leduced bormhdungy  from  six  to  ten  inches  thick,  all  regiilacljn|im4 
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over  the  surface;  then  proceed  with  the  trenching  (if  the  soil  Iviff 
admit,)  two  feet  deep :  after  this  first  trenching,  it  should  lie  abbutk 
fortnight  or  three  weeks,  and  then  be  turned  back  again,  and  ^net; 
again,  in  the  same  space  of  time ;  by  this  process  the  dung  and 
mould  would  become  well  incorporated,  it  may  then  be  laid  in  smatt 
ridges  till  the  time  of  planting.  This  work  should  all  be  performed 
in  the  best  weather  the  winter  will  afford ;  that  is,  not  while  it 
rains,  or  snow  is  lying  on  the  ground,  as  it  would  tend  to  make  the 
land  heavy  and  sour:  all  this  is  to  be  particularly  attended  to,  nA 
the  preparation  of  the  soil  is  of  more  consequence  than  all  the 
management  afterwards.  At  the  time  of  planting,  I  always  spread 
over  the  ground  another  thin  coat  of  very  rotten  dung,  and  point 
it  in  half  a  spade  deep,  making  my  beds  three  feet  wide  only,  with 
two  feet  of  alleys,  so  that  three  rows  of  grass,  one  foot  apart,  are  all 
I  plant  on  each  bed.  I  find  this  to  be  the  best  method,  as  by  thift 
plan  there  is  not  the  least  trouble  in  gathering;  whereas  you  are 
obliged  to  set  a  foot  on  one  of  the  wide  beds  before  you  can  get  at  all 
the  grass,  to  the  great  injury  of  the  bed  and  the  buds  under  the 
surfsace.^ 

Dr.  Macculloch  thus  describes  the  method  of  preparing  a  bed  as 
practised  in  France.  '^  A  pit  the  size  of  the  intended  plantation  is 
dug  five  feet  in  depth,  and  the  mould  which  is  taken  from  it  must 
be  sifted,  taking  care  to  reject  all  stones,  even  as  low  in  size  as  a  fil« 
bert-nut;  the  best  parts  of  the  mould  must  then  be  laid  aside  for 
making  up  the  beds.  The  materials  of  the  bed  are  then  to  be  laid 
in  the  following  proportions  and  order: — oix  inches  of  common 
dung-hill  manure,  eight  inches  of  turf,  six  inches  of  dung,  as  before, 
six  inches  of  sifted  earth,  eight  inches  of  turf,  six  inches  of  very 
rotten  dung,  and  eight  inches  of  the  best  earth.  The  last  layer  of 
earth  must  then  be  well  mixed  with  the  last  of  dung.  The  com- 
partment must  now  be  divided  into  beds  five  feet  wide,  by  paths 
constructed  of  turf,  two  feet  in  breadth,  and  one  foot  in  thickness.^ 
— (From  Gated,  Mem.  vol.  ii.) 

M^Phael  considers  a  deep  mellow  loam,  of  a  brownish  colour,  (of 
coarse  containing  a  considerable  portion  otper-oxide  ofiron^)  ratbet 
of  a  sandy  than  binding  nature,  as  most  propitious  to  the  growth  of 
asparagus.  He  says — ''  In  the  course  of  the  autumn  or  winter, 
before  planting,  let  plenty  of  manure  be  laid  on  the  ground ;  seven 
or  eight  inches  thick  is  not  too  much ;  it  may  be  rotten  dung  alonei 
or  a  mixture  of  dung  and  vegetable  mould.  Take  an  opening  oat 
at  one  end  of  the  ground,  three  feet  six  inches  deep,  and  three  feet 
in  width,  and  lay  it  down  at  the  opposite  end;  then  begin  and 
tteadBL  the'  groond,  which  should  not  be  trenched  in  the  ooQunoa 
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way,  but  it  ought  to  be  turned  over,  and  mixed  in  the  manner  that 
a  dunghill  is  mixed,  or  as  new  and  old  tan  are  mixed  in  a  pit  for  the 
pine-apple ;  the  labourers  will,  therefore,  have  to  stand  and  work  in 
the  bottom  of  the  trench,  and  they  should  chop  down  the  dung  and 
earth  together,  mixing  thorn  well  as  they  proceed;  and  if  there  is 
time  in  frosty  weather  in  winter,  it  would  do  it  good  to  give  it  a 
second  turning/'     {Gard.  Rem,  March.) 

151.  Methods  of  Planting, — '*  When  the  asparagus  is  about  to 
be  planted,  and  if  from  the  nature  of  the  soil  it  appear  not  to  be  rich 
enough,  put  another  layer  of  dung  upon  it,  and  dig  it  in  as  deep  as 
the  spade  will  turn  it.  The  ground  being  in  readiness,  divide  it 
into  beds  four  feet  wide,  with  alleys  three  feet  wide  between  the  beds. 
Plant  four  rows  of  roots  in  each  bed,  eight  inches,  row  from  row, 
and  about  the  same  distance  plant  from  plant.  Let  the  plants  be 
fine  young  ones  of  the  former  year,  from  seed.  Stretch  your  line 
lengthways,  beginning  at  the  middle  of  the  bed,  and  with  a  spade 
cut  out  a  trench,  close  to  the  line,  about  six  or  eight  inches  deep; 
and  when  one  trench  is  opened,  plant  it  before  you  open  another, 
proceeding  in  this  way,  till  the  whole  is  finished.  Keep  the  plants 
well  watered  in  dry  weather,  and  the  beds  perfectly  free  from  weeds 
at  all  times.  If,  instead  of  planting  the  roots,  the  seeds  of  asparagus 
are  sown  in  the  beds,  which,  perhaps,  is  the  best  method,  draw  drills, 
the  same  distance  as  is  above  directed  for  the  plants,  four  inches 
deep ;  sow  the  seeds  in  them,  and  when  they  are  out  of  danger, 
thin  them,  leaving  them  about  five  or  six  inches  plant  from  plant. 
Keep  the  plants  clear  of  weeds,  and  water  the  plants  when  they 
require  it.'** — {Idem.  March.) 

Nicol  deems  it  to  be  a  matter  of  much  importance,  that,  in  trans- 
planting, great  care  should  be  taken  to  lift  out  the  roots  without 
disturbing  or  injuring  them  to  any  considerable  extent,  and  to  avoid 
leaving  them  exposed  to  the  air  as  much  as  possible.     If  this  be 
really  the  case,  it  is  obvious  that  it  will  always  be  best  to  sow  the 
seeds  at  once  where  they  are  to  remain  ;  but  if  the  chief  object  be 
to  save  time,  and  to  cut  asparagus  as  speedily  as  possible,  then  two 
years  old  plants  should  be  purchased  of  a  respectable  gardener,  and. 
planted  according  to  one  or  other  of  the  directions  now  given.    Iix 
these,  Aberorombie  does  not  differ  materially  from  M'Phael(  bo* 
however,  plants  at  nine  inches  apart  in  the  rows,  and  places  the  vswrm 
one  foot  asunder,  and  the  crowns  of  the  plants  two  inches  belcyw  the 
surface  of  the  ground ;  the  beds  are  then  to  be  raked  neatly,  and 
made  perfectly  level,  and  the  edges  to  be  cut  even  by  the  line,  tli0 
alleys  being  three  feet  wide  between  the  beds. 

^'Judd  strains  the  line,  and  cuts  down  a  trench  dopinif,  in  dM 
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usoal  way  of  planting  box,  and  making  choice  of  all  the  finest  plants, 
puts  them  one  foot  apart,  and  one  inch  and  a  half  below  the  surface. 
This  done,  he  lets  the  alleys  and  beds  lie  level  till  autumn,  and  then 
digs  out  the  alleys  deep  enough  to  get  from  four  to  six  inches  of 
mould  all  over  the  bed;  over  this  he  lays  a  good  coat  of  rotten 
dung,  and  fills  the  alleys  with  long  dung.""  {Ency.  of  Gard.  3874.) 

^^  In  France,  (as  we  have  seen  at  No.  loO,)  they  plant  in  beds 
five  feet  wide,  separated  by  paths  constructed  of  turf  two  feet  in 
breadth,  and  one  foot  in  thickness.  The  plants  are  placed  18  inches 
asunder,  spreading  out  the  roots  as  wide  as  possible  in  the  form  of 
an  umbrella,  and  keeping  the  crown  an  inch  and  a  half  under  ground, 
A  pin  is  put  to  each  plant,  as  a  mark ;  and  as  soon  as  the  earth  is 
settled  and  dry,  a  spadeful  of  fine  sand  is  thrown  over  each  pin  in 
the  form  of  a  mole-hill.'^ 

W.  R.  Grayson,  who  has  obtained  two  prizes  from  the  Horticul- 
tural Society,  for  a  variety  which  he  styles  his  "  New,*'  or  Giant 
asparagus,  gives  the  following  concise  directions  for  planting  the 
roots : — *^  If  your  ground  is  stiff  and  unpleasant  to  work,  get  some 
milder  earth  to  mix  with  it,  and  a  very  large  cart-load  of  rotten 
dnng,  to  about  every  ten  feet  square,  trench  it  two  spit  deep,  and 
loosen  die  bottom ;  let  the  dung  and  earth  be  well  mixed  together. 
When  your  land  is  fit  for  planting,  draw  your  drills  six  inches  deep, 
sixteen  inches  from  the  first  row  to  the  second,  that  will  form  a  bed, 
sod  ten  inches  between  each  plant  in  the  row.  Do  not  raise  your 
beds  till  they  have  been  planted  one  year ;  then  put  on  about  four 
inches  of  mould  out  of  the  alleys,  and  cut  till  the  10th  of  May.  If 
you  keep  them  well  manured,  they  may  last  for  twenty  years,  but 
never  cut  longer  than  the  4ith  of  June,  Let  them  be  eight  feet  in 
the  clear  from  bed  to  bed,  so  that  you  may  crop  between,  and 
lose  no  land.*^ 

These  directions,  simple,  and  little  elucidatory  as  they  are, 
contain,  nevertheless,  the  essentials  of  good  planting:  no  one,  in 
forming  a  plantation  of  asparagus,  can  do  better  than  to  excavate, 
or  trench  tiie  entire  plot  to  the  depth  of  two  feet,  incorporating  a 
great  quantity  of  the  pure  turf  of  light,  unctuous  loam,  from  a 
fiheep-pasture,  with  an  equal  portion  of  dung  and  leaves  from  linings 
of  pits,  half  reduced.  Beds  so  prepared  in  autumn  or  winter,  can 
be  planted  in  single  rows,  by  Grayson's  scale,  and  the  intermediate 
crops,  which  may  rotate  between  cabbages,  young  short-haulmed 
potatoes,  broccoli,  strawberries  for  one  year,  and  celery,  liberally 
manured,  will  clear  the  ground  of  fecal  exudation,  and  prevent  what 
is  termed  exkauetion. 

152.  Subeequem  Culture.— Ahen^Tomhx9  observes,  that  the  plants 
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will  rise  in  April  or  May;  tbej  are  then  to  be  kept  clear  from  weeds 
during  the  succeeding  summer.  ^^In  autumn,  when  the  stalks 
decay,  cut  them  down,  and  clear  away  all  weeds  into  the  alleys; 
then  by  line  and  spade,  mark  out  the  width  oF  the  alleys,  and 
lightly  dig  them,  casting  some  earth  evenly  over  the  beds  two  inches 
thick,  digging  in  the  weeds  into  the  bottom  of  the  alleys ;  and  this 
is  all  that  need  be  done  till  next  March  or  April,  when,  let  the 
beds  be  deeply  hoed,  and  raked  even,  and  the  buds  will  soon  appear.^ 
He  directs  the  whole  growth  of  this  second  year  to  be  still  left 
untouched,  and  that  the  beds  be  treated  in  the  next  October,  exactly 
as  they  were  in  the  autumn  of  the  first  year.  In  the  April  following, 
that  is,  the  third  year  after  planting,  the  beds  are  to  be  digged  with 
the  proper  asparagus  three-pronged  fork,  loosening  the  soil  near  the 
crown  of  the  roots ;  they  are  then  to  be  raked  to  a  smooth  and  level 
Burface.^^ 

MThael  says,  't  About  the  latter  end  of  the  month  (October),  you 
should  cut  down  the  stalks  of  asparagus,  and  carry  them  away ;  hoe 
the  beds,  rake  off  the  weeds,  then  lay  a  layer  of  rotten  dung  on  the 
beds,  and  dig  as  much  earth  out  of  the  alleys  as  will  cover  the  dung 
about  three  inches  deep.  I  have  seen  asparagus  beds,  which,  to  my 
knowledge,  have  been  in  bearing  upwards  of  twenty  years,  and  con- 
tinued to  produce  plentiful  crops  of  fine  asparagus ;  and  I  have  had 
asparagus  cut  sixteen  years,  from  beds  of  ray  own  planting,  and  they 
continue  to  produce  as  large  crops  of  fine  grass,  as  they  did  after  they 
had  been  cut  from  eight  to  ten  years."*^     {Gard.  Rem,  October.) 

Judd  begins  to  cut  the  third  season,  but  not  generally;  he  does  not 
in  the  second  season  repeat  the  operation  of  digging  out  the  alleys,  but 
lays  on  a  good  coat  of  dung  three  inches  thick,  and  forks  it  evenly 
into  the  beds  and  alleys,  and  so  on  every  season  after,  ^'  never  digging 
out  the  alleys  any  more,  as  it  is  known  the  asparagus  plant  forms  a 
fresh  crown  every  season,  and  sometimes  it  happens  that  in  a  few 
years  the  crown  will  increase  almost  into  the  alley,  so  that  by  digging 
out  this,  you  must  inevitably  spoil  that  plant.**^ 

Abercrombie,  on  the  contrary,  cuts  the  edges  of  the  beds  full  and 
straight,  and  digs  the  alleys  to  the  depth  of  a  moderate  spade,  level- 
ling the  bottoms,  and  thus  leaves  them  all  the  winter. 

The  Fren^  cover  in  autumn  with  six  inches  of  dung  and  four 
inches  of  sand,  and  in  performing  this  operation,  as  well  as  ever^ 
other,  great  care  is  taken  not  to  tread  on  the  beds^  so  as  to  cimdeas^ 
the  earth.     In  planting  and  cutting,  a  plank  is  always  used 
tread  on;  and  the  turf  divisi(»is  of  the  beds,  which  are  intaoded 
prevent  the  condensation  of  the  earth  below,  in  rrfinsoqpioiioii  off 
walking  among  the  beds,  are  removed  every  three  yean*^ 
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153.  Sprinff  druting  of  ike  hearing  beds. — A  bed  of  tsparagin 
ahoold  be  in  a  tolerably  productive  state  in  three  years  after  its  format 
tkm  from  plants^  or  in  four  years  after  sowing  tbe  seedt;  the  regular 
spring  dressing  consists  of  digging  the  beds  with  a  fork  of  three  or 
four  short  prongs,  to  loosen  and  give  air,  to  the  depth  of  a  few 
inches  below  the  surface  of  the  ground.  This  operation  is  termed 
forking  the  beds.  Towards  the  close  of  March,  or  early  in  April  at 
the  latest,  dig  the  beds,  holding  the  fork  in  a  slanting  direction,  and 
using  the  utmost  caution  to  avoid  wounding  and  rending  the  crowns 
and  young  advancing  shoots.  Lift  the  soil,  turn  it  over,  and  work 
it  about  with  the  fork,  to  break  the  lumps :  this  digging  will  tend 
to  promote  the  chemical  agencies  by  admitting  the  air,  and  present^ 
ing  new  portions  of  the  soil  to  its  influence ;  it  will,  moreover,  give 
(r^om  to  the  plant,  and  facilitate  its  emerging  from  the  ground. 
After  forking,  rake  the  beds  even,  and  draw  off  the  unbroken  clods 
into  the  alleys,  where  there  are  such ;  then  dress  the  edges  by  the 
line,  catting  them  in  a  rather  slanting  direction,  broader  at  the  base, 
to  prevent,  as  much  as  possible,  the  crumbling  down  of  the  upper 
edges,  which  would  render  them  unsightly.  The  asparagus  will,  in 
the  third  |and  all  subsequent  seasons,  generally  rise  strong,  and  fit 
for  catting,  soon  after  the  middle  of  April.  In  Austria,  we 
are  told^  that  it  is  a  practice,  with  a  view  to  blanch  asparagus, 
and  to  give  as  much  length  and  tenderness  as  possible,  to  insert, 
99er  each  stem  intended  to  be  gathered,  '^  as  soon  as  it  shoots  above 
ground,  a  wooden  tube  or  pipe,  eighteen  inches  high,  and  one  in 
diameter.^ 

154.  Of  the  hardiness  of  the  asparagus  plant,  further  proof  is  given 

in  No.  3856  of  Loudon^s  Encyc.  from  the  Edin,  Encyc.  art.  Hart. — ' 

**  In  a  garden  formed  at  Dunbar,  in  the  beginning  of  the  eighteenth 

century,  by  Provost  Fall,  (a  name  well-known  in  the  mercantile 

world,)  asparagus  was  for  nmny  years  cultivated  with  uncommon 

SQccess.     The  variety  used  was  the  red-topped,  and  it  was  brought 

from  Holland.    The  soil  of  the  garden  is  little  better  than  sea-sand; 

this  was  trenched  two  feet  deep,  and  a  thick  layer  of  sea-weed  was 

pat  in  the  bottom  of  the  trench,  and  well  pressed  together  and  beat 

down.     This  was  the  only  manure  used  eidier  at  the  first  planting, 

or  at  subsequent  dressings :  there  was  an  inexhaustible  supply  of  the 

article  generally  at  hand,  as  the  back-door  of  the  garden  opens  to  the 

ae»-sliore.'*^ 

165.  EesuU  of  actual  experiment. — After  the  abundant  matter 
that  has  been  given  from  a  great  variety  of  authorities,  it  only 
Mmauia  to  adduoe  the  results  of  an  actual  practical  experiment  on 
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the  cultivation  of  tliis  delicious  vegetable^  the  detail  of  which  will 
serve  to  illustrate  and  certify  much  that  has  been  advanced. 

On  the  18th  of  March,  1824,  four  rows  of  tteo  years  old  plants 
were  planted  in  a  bed  about  fifteen  yards  long.  The  surface-ground 
was  in  tolerably  good  heart — it  had  been  used  and  manured  for 
vegetable  crops;  but  tho  sub-soil  was  wholly  artificial,  the  pre- 
occupier  of  the  spot  having  converted  a  saw-yard  and  timber  pre- 
mises into  a  garden,  by  laying  the  foundation  with  a  body  of  calcareoui 
road-sand  over  a  stratum  of  cold  blue  clay;  hence,  the  real  soil  was 
barely  eighteen  inches  deep.  I  caused  this  to  be  trenched  as  deeply 
as  possible ;  tho  ground  out  of  the  first  trench  was  wheeled  to  the 
opposite  end  of  the  bed,  and  the  bottom  being  cleared,  a  good  layer 
of  stable  manure  was  placed  all  along  it ;  then  the  mould  of  another 
piece  of  ground,  of  equal  breadth,  was  turned  into  the  trench  upon 
dung,  thus  proceeding  trench  after  trench,  the  whole  was  manured  at 
the  bottom,  and  all  the  ground  was  turned  and  well  worked.  On 
the  facility  of  performing  this  work,  I  remark,  that  the  trenching 
was  performed  by  a  boy  with  a  wooden  leg,  and  it  was  done  in  a 
few  hours.  I  have  subsequently  prepared  several  beds,  in  various 
ways,  always  however  causing  the  ground  to  be  deeply  trenched 
and  manured ;  and  the  work  has  been  effected  by  mere  youths ; — 
and  if,  as  I  shall  prove,  fine  asparagus  can  be  speedily  procured 
with  such  very  trifling  exertions,  let  no  one  shrink  from  the  attempt 
to  obtain  so  fine  a  vegetable,  through  the  fear  of  not  being  able  to  do 
it  without  a  great  deal  of  trouble,  and  of  incurring  the  risk  of  con- 
siderable and  hazardous  expenditure.  But  to  return  to  the  subject : 
— The  work  of  trenching  having  been  completed,  the  soil  to  the 
depth  of  about  two  inches  was  raked  off  the  surface  of  the  whole 
bed,  and  drawn  on  each  side ;  the  bed  was  made  level  and  smooth, 
and  the  line  strained  tight,  at  twelve  inches  within  one  of  the 
intended  edges  of  the  bed,  the  limits  of  which  were  0et  but,  and 
marked  by  driving  six  strong  stakes  nearly  a  foot  into  the  ground, 
with  the  upper  ends  projecting  at  least  six  inches  above  the  level  of 
tho  adjoining  ground.  The  asparagus  plants  were  set  by  the  line, 
not  in  a  trench,  but  by  simply  placing  them  on  the  surface,  the 
crowns  in  the  centre  and  uppermost,  and  the  fibres  extended,  and 
spreading  horizontally  on  the,  soil.  When  a  row  was  thus  plaeed, 
soil,  finely  broken,  was  put  on  them  carefully,  so  as  just  to  secure 
them  in  their  places ;  and  then,  another  space  was  laid  out  by  the 
line,  one  foot  within  j^the  first: — ^thus  four  rows  were  planted,  eaeh 
plant  being  about  twelve  inches  apart  every  way,  the  spreading  of 
the  roots  requiring  a  very  considerable  space.  Finally,  more  mA 
was  cautioiiBly  added,  till  the  crowns  were  covered  to  the  depth  of 
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at  least  two  inches.  I  set  the  plants  with  mj  own  hand,  and  did 
the  tthole  work  except  the  trenching;  and  three  or  four  hours 
tuflSoed  to  complete  it.  What  then  is  the  amount  of  such  labour,  and 
what  the  reward  ? — We  shall  see.  The  covering  had  employed  all 
the  loose  soil ;  the  line  was  now  strained  twelve  inches  beyond  the 
outer  rows,  by  the  stakes,  and  each  edge  of  the  bed  beaten  a  little 
with  the  spade,  and  cut  slanting,  so  as  to  leave  the  base  of  the  bed 
three  inches  wider  than  its  surface.  The  loose  earth  collected  in 
forming  two  alleys,  each  about  a  foot  wide,  was  thrown  partly  over 
the  asparagus  bed,  and  partly  over  the  adjoining  compartments;  and 
diis  loose  earth,  spread  over  the  whole  bed,  raised  its  surface  to  about 
three  inches  above  the  crowns  of  the  plants.  The  alleys  were  digged 
six  inches  below  the  top  of  the  bed,  their  four  edges  cut  as  neatly  as 
the  light  condition  of  the  soil  would  admit,  and  then  a  covering  of 
coal  ashes  was  laid  along  the  alleys,  the  bottom  of  which  had  been 
beaten  smooth  with  a  spade.  A  light  raking  finished  the  operation. 
Weeds  were  subsequently  kept  under ;  and  in  autumn,  after  the 
stalks  became  brown  and  were  removed,  a  covering  of  rotten  dung 
was  spread  over  the  bed,  and  this  dung  was  covered  with  more  earth 
di^ed  out  of  the  alleys;  then  every  part  was  raked  and  cut  in  the 
neatest  manner,  and  more  ashes  were  laid  on  the  alleys.  In  March 
1625,  the  bed  was  lightly  forked,  and  dressed  with  the  rake ;  some 
of  the  crumbs  being  drawn  off  the  bed  into  the  alleys.^  The  plants 
advanced  strongly,  but  some  had  perished,  and  all  were  late ;  and 
it  became  necessary  to  fill  up  many  of  the  blanks  with  fresh,  strong 
plants. — from  this  circumstance,  I  should  suspect  the  merits  of  the 
mode  of  planting,  by  spreading  out  the  roots,  and  in  future,  would 
adopt  the  usual  mode  of  trench  planting,  (see  No.  151.)  In  1826, 
sbo^e  700  fine  heads  were  cut,  and  the  same  treatment  was  pur- 
rhkL  In  1827,  above  1100  were  cut;  and,  in  1828,  1292.  The 
eotting  b^n  on  the  28th  of  April,  and  finished  on  the  24th  of 
Jnne,  1828. 

The  bed  was  regularly  manured,  the  edges  cut,  and  earth  thrown 
on  the  surfiuse  early  in  November.  Twice,  I  had  road  drift-sand, 
with  about  two  pounds  of  salt  thrown  on  the  surface:  this  was  the 
drsMing  of  November,  1829. 

Jndd^s  method  of  planting  had  not  been  seen,  and  consequently 
eoold  not  be  adopted;  however,  as  all  agree  that  richness  of  soil, 
aadd^h  of  trenching,  tend  to  produce  a  good  and  te?ider  plant,  his 
plan  seems  unexceptionable,  unless  it  be  in  that  part  which  directs 
the  filling  np  of  the  alleys  with  long  dung ;  for,  although  by  that 
method  he  avoids  the  wounding  and  exposure  of  many  fibres  which 
pnojeet  towaids  the  alleys,  yet,  if  these  alleys  be  of  any  use  at  all^^ 
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they  can  be  so,  only  as  long  as  they  continno  open,  and  this  they 
cease  to  be — in  fact,  they  become  portions  of  one  wide  bed,  when 
plants  have  taken  possession  of  them.  Gardeners  direct  narrow  beds 
and  broad  alleySy  to  secure  the  convenience  of  easy  access ;  but  these 
alleys  would  soon  exist  only  in  name,  and  become  portions  of  one 
extended,  vride  plantation,  were  the  roots  suffered  to  spread  abroad 
in  the  rich  soil  produced  by  the  dung.  Judd  has  overlooked  this 
circumstance,  or  otherwise,  has  failed  in  his  mode  of  describing  his 
process. 

156.  Further  experimental  remarks. — I  see  no  reason  to  doubt 
the  advantage  of  trenching  to  the  depth  of  two  feet  at  least,  in  a  soil 
consisting  of  a  pure,  unctuous^  sandy  loam,  of  a  velvety  texture ;  or, 
if  that  bo  not  found  in  the  garden,  to  introduce  the  top-spit,  grauy 
turf^  of  a  sheep-common,  or  meadow.  The  manure  I  should  prefer, 
would  be  semi-decayed  leaves,  to  the  extent  of  one-third  of  the  soil, 
perfectly  incorporated  with  the  earth,  and  improved  by  adding  about 
a  peck  of  sodu  to  the  entire  soil  of  every  large  bed — as  the  one 
described  above.  Wood  ashes  are  also  an  excellent  adjunct  as  a  top 
dressing. 

Alleys  are  of  little  use,  only  as  they  facilitate  the  taking  of  the 
crop. 

The  single,  distant  bed,  as  described  by  Grayson,  is  eligible,  in 
as  far  as  it  may  be  improved  by  the  adjoining  intermediate  crops,  on 
the  theory  of  ^^  radical  exudation  ;^^  but  the  greatest  advantage 
attached  to  it  is  this, — that  if  alleys  be  digged  out  on  the  sides  of 
the  bed,  eighteen  inches  wide,  and  one  foot  deep,  the  bed  may  be 
forced,  by  placing  a  pair  of  boards  as  a  ridge,  over  the  plants,  and 
filling  the  alleys  with  fresh,  damp  leaves,  which  also  should  be 
applied  over  the  whole  surface  of  the  bed  and  its  boards,  two  feet 
deep.  Much  trouble  would  be  occasioned  by  the  processes,  but  the 
asparagus  would  be  obtained  early,  and  receive  no  injury;  whereas, 
in  frame-forcing,  every  root  is  destroyed.  The  leaves,  when  the 
crop  is  cut,  should  be  taken  off  the  bed ;  but  those  in  the  alleys 
left,  digging  them  over  in  the  autumn,  at  the  tinie  of  top-dressing; 
when  half  may  be  laid  over  the  bed  as  manure,  and  the  alley  filled 
to  a  level  with  long  litter.  Beds  so  formed,  ought  not  to  be  forced 
every  year. 

By  the  above  method  of  forcing  the  asparagus  would  be  bleached, 
but  to  obviate  this  circumstance,  (which  is  an  objection,)  very  cooh 
plete  beds  might  be  formed,  by  building  pigeon-holed,  aingla  brick 
walls  at  the  two  sides  and  ends  of  these  narrow  beds,  so  as  to  makt 
them  thirty  inches  wide;  the  walls  ought  to  be  built  aolidt  six 
Jaobes  above  the  surface,  and  secured  by  a  wooden  onrb.    Laanra^ 
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hot  dung,  or  a  mixture  of  both,  so  as  to  fomi  a  hot  lining  all  round, 
as  high  as  the  wall,  and  a  yard  deep,  would  produce  sufficient 
stimulus.  The  beds  should  be  hooped  over  within  the  walls,  the 
centre  of  the  arch  being  eighteen  inches  above  the  soil,  and  covered 
with  mats  every  night ;  thus,  asparagus  of  good  colour  would  be 
obtained.  The  gardener  may  cover  the  earth  of  the  bed  with  six 
inches  of  the  sifiings  ot  half  decayed  leaves,  mixed,  if  possible,  with 
about  a  fifth,  or  sixth  part  of  wood-ashes.  These  should  be  laid  on 
as  soon  as  the  bed  is  forked  over,  and  just  previous  to  the  formation 
of  the  linings :  boards,  or  basket-hurdles  might  be  substituted  for 
Uie  brick  walls,  where  economy,  in  the  first  instance,  is  an  object. 

157.  Duration  of  the  beds. — Judging  from  all  that  has  been 
advanced,  the  conclusion  we  arrive  at  is,  that  asparagus  is  a  plant 
as  hardy  as  groundsel  or  horse-radish;  that  it  will  grow  in  sand,  and 
needs  no  protection ;  that  a  bed  capable  of  producing  1100  or  1200 
beads  every  year,  may  be  constructed  with  a  degree  of  labour  so 
small,  and  so  delightful,  that  to  many  at  least,  it  may  be  said  to 
^'physic  pain  :^  and  at  an  expense,  when  performed  by  the  members 
of  the  family,  too  trifling  to  be  placed  in  competition  with  the  rich 
and  durable  results.  Reckoning  160  plants,  two  years  old,  at  two 
and  sixpence  per  hundred;  the  manure,  if  purchased,  at  four 
shillings  per  load ;  if  produced^  at  an  optional  value ;  the  labour,  at 
the  price  of  the  acquisition  of  health  and  strength,  if  it  be  pru* 
denUy  undertaken  and  performed — what  then  is  the  sum  total  i  not 
one  pound  1  And  as  to  the  subsequent  labour  in  keeping  clean, 
catting,  and  autumnal  manuring,  with  a  view  to  improve  the 
quality  of  a  plant,  which  assuredly  is  benefited  by  rich  tillage,  a 
few  hours  throughout  the  whole  year  will  certainly  suffice ;  and  if 
dunff  cannot  be  procured,  road  or  sea-sand,  leaf-mould,  and  two  or 
three  pounds  of  common  salt,  will  amply  provide  a  winter  covering, 
possessed  of  good  fertilizing  qualities.  In  point  of  total  duration^ 
some  allow  the  plantations  a  period  of  ten  years,  others  extend  it  to 
twenty  and  thirty  years.  Mr.  Cobbett  says,  that  it  depends  on  the 
BoiL  *'  Having  a  dry  bottom,  and  good  manure,  they  (the  beds) 
will  probably  last  three  generations ;  and  if  that  be  not  enough  to 
compensate  the  trouble  of  making  them,  it  would  be  difficult  to  And 
a  compensation.^^ — Amer.  Gard.  Dr.  MaccuUoch  {Caled.  Mem.) 
says,  ^^  the  French  beds  will  generally  last  thirty  years ;  but  if  they 
be  planted  in  such  abundance  as  to  require  cutting  once  in  two 

s  years,  half  the  beds  being  always  in  a  state  of  reservation,  it  will 
last  a  century  or  more.^' 

158.  CuUinj^  and  duration  of  the  crop. — It  will  be  imprudent  to 
cni  ai^  asparagus  till  the  heads  rise  freely,  and  of  considerable  ^ize^ 
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The  best  instrument  is  a  common  sharp  dinner-knifet,  narrow  in  the 
blade,  and  rather  pointed.  When  the  heads  have  advanced  to  the 
height  of  six  or  seven  inches  above  the  surface  of  the  groimd,  thrust 
the  knife  carefully,  close  by  each  head,  and  pass  the  cut  in  a  slanting 
direction,  forwards  and  downwards,  two  or  three  inches  within  the 
surface  of  the  bed,  observii^ig  great  caution  not  to  wound  other 
advancing  heads  on  either  side  of  the  one  to  be  cut.  Cut  them  in 
regular  succession  as  thoy  advance,  and  select  those  which  appear  to 
produce  more  than  one  shoot;  for  it  should  over  be  a  rule  to  leave 
one  on  each  crown  at  the  close  of  the  season.  The  reason  for  so 
doing,  may  be  given  in  a  few  words.  The  root  of  every  plant  if 
derive<l  or  produced  from  buds  or  leaves ;  by  the  latter,  the  crown 
and  its  roots,  of  all  herbaceous  plants  in  particular,  are  formed  and 
nourished.  If  then,  all  the  stems  of  the  asparagus  plant  be  cut, 
there  can  remain  no  foliage  to  receive  the  influence  of  air  and  light; 
consequently,  no  vital  fluid  can  be  furnished  to  the  plant  under  the  soil, 
and  the  whole  of  the  roots  must  perish,  for  the  want  of  the  supply 
of  those  juices,  which  woiUd  be  devoted  to  the  production  of  a  fresh 
crown,  destined  to  remain  dormant  during  the  winter,  and  to  expand 
into  new  heads  and  shoots,  when  excited  by  the  influences  of  the 
returning  spring. 

In  a  new  plantation^  cut  only  the  largest,  and  spare  the  weaker, 
to  strenghen  the  roots.    By  the  mode  of  long  cutting,  adopted  by  me, 
as  above  directed,  I  gain  a  length  of  eatable  grass  of  full  six  inches ; 
sometimes,  we  have  not  had  enough  of  white  left,  to  hold  tk0  ikcei 
by;  but  then,  this  is  an  economical  plan,  and  the  grasB  isffreen; 
hence,  there  is  nothing  of  elegance  in  it.     To  obtain  the  fashionaUe 
red-tipped  grass,  the  heads  must  be  cut  when  they  just  emerge,  and 
the  knife  must  be  passed  down  more  deeply,  or  else,  each  head  must 
be  earthed  up  as  at  No.  151 ;  the  result  will  be  one  iftch  of  an 
eatable  summit,  of  very  inferior  flavour  comparatively,  and  #mp 
inches  of  hard,  fibrous,  white  stalk,  as  tough  as  pack-wax*     Aapa* 
ragus  beds  may  be  cut,  according  to  the  season,  from  mid- April  to 
the  third  week  in  June.     At  the  close  of  each  season,  blanks  may 
be  filled  up,  by  reserve  two  ycars^  old  plants  from  small  Med-beds^ 
or  these  plants  may  be  purchased.    As  the  plants  ripen  ikrir  Mwfay 
remove  them  carefally,  so  as  to  prevent  the  seeds  from  dropping  oim 
the  beds ;  and  when  all  the  haulm  is  cut  off,  sweep  the  beds ;  fo^ 
although  many  persons  let  the  seeds  that  drop,  lie  on  the  beds  and 
grow,  yet  the  consequence  is  total  irregularity  among  the  pkntflN 
both  as  respects  depth  and  situation. 

1 59.  In  eatitiff  the  seedy  nothing  more  is  required  than  ta  fdeet 
tiwlargesty  meet  forward,  and  best  ripened  planti;  aad  no.  «t    ia 
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required  in  conttmetiiig  %  seed  bed ;  a  little  neatnegfi  and  regularity 
as  to  order,  and  choice  of  the  apot,  is  all  that  can  be  required. 
Before  sowing,  mb  the  seeds  out  of  the  husks,  not,  however,  before 
they  are  wanted* 


Part  II. 

0PEEATIOK8  IN  THE  VEGETABLE  GARDEN,  FOR  THE  MONTH 

OF  APRIL. 

160.  First  week  to  the  third.— Soto— Be^ns  (22),  the  long-pod. 
Sandwich,  Windsor,  or  Toker ;  also, 

Peas  (24),  imperial,  Prussian,  and  marrow-fat,  once  or  twice ; 
or  whenever  the  last-sown  crops  appear  above  ground  (26). 

Cabbages  (108),  Savoys  (116),  Red-cabbage  (115),  Brussels 
sprouts  (117),  Borecole  (118),.  about  the  first  or  second  week. 

Beet-root  (72),  early  in  the  month ;  carrots  (76),  parsneps  (78), 
about  the  second  week,  for  main  crops ;  or  for  succession,  if  the  chief 
crops  were  sown  last  month. — Lettuce,  small  salads,  and  spinach, 
for  fluccession. 

Onions;  the  Spanish  for  main  crop;  the  silver  for  drawing 
young. 

Leeks  and  cardoons.  Celery  and  celeriac,  in  a  warm  spot  of 
ground* 

Third  week. — ^Broccoli  (124),  the  different  sorts,  once  or  twice ; 
Mid  the  pnrple-cape,  by  M'Leod's  method,  to  obtain  an  early  autumn 
iopply  (123). 

Canliflower  (121),  and  all  the  sweet  herbs;  also  nasturtium, 
parsley,  and  turnips. 

Radishes :  the  tap,  and  turnip-rooted,  twice  or  thrice. 

Fourth  tteek — Kidney-beans  (30),  scarlet-runners  (31),  for  the 
first  crops;  and  salsafy,  scorzonera,  and  skirrets. 

Plant — Potatoes  for  the  summer  and  autumn  supply. 

Asparagns^beds  (151),  artichokes  from  suckers,  in  rows,  each 
plant  four  or  five  feet  apart. 

Slips  of  balm,  pennyroyal,  sage,  thyme,  savory,  marjoram,  rose- 
»ttry,  and  lavender. 

Tratupkmt — Lettuces,  to  thin  the  seed-bed ;  and  all  other  crops 
^^  require  transplanting. 

Sea-kale  from  beds  of  young  plants,  or  from  cuttings  of  roots, 
^th  two  or  three  eyes  or  buds. 

FarhwikA  ifrMt-^rasparagns  beds  as  early  as  possible,  if  that  work 
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remain  to  be  done ;  dip  about  artichoke  plantationa,  after  removing 
the  suckers ;  hoe  and  thin  spinaoh,  and  all  other  drilled  drop*. 

JEarth  up — ^the  rows  of  peas,  beans,  and  other  erops,  when  two 
or  three  inches  high.    Stick  peas  before  they  incline  to  fall. 

Hoe — between  all  crops,  and  eradicate  weeds  with  the  hand, 
where  hoeing  cannot  be  practised. 

Destroy — slugs  and  snails:  these  insects  are  great  enemies  to 
young  lettuces,  peas,  broccoli  plants,  &c. ;  seek  for  them  early  and 
late;  and  sprinkle  quick-lime  dust  about  or  around  drills  and  patches; 
or  water  copiously  with  clear  lime  water,  made  by  slaking  half  a 
pound  of  fresh-burnt  lime  in  a  three-gallon  pail,  by  pouring  a  pint 
or  more  of  water  upon  it,  and  then  filling  up  the  pail  with  cold 
water. 


SECTION  III. 
Part  I. 


NATURAL  HISTORY  AND  CULTIVATION  OF  THE  APRICOT     . 

TREE. 

Armeniaea  Vulgaris  (Rosacew),     Class  xii.  Order  i.     Icosandria 

Monogyniay  of  Linnseus. 

161.  The  Apricot-tree,  though  it  in  many  respects  resembles  the 
peach  and  nectarine  trees,  and,  like  them,  is  reckoned  among  the 
choicest  of  our  wall-fruit  trees,  is,  in  reality,  a  species  of  a  distinct 
genus.  The  genus  is  now  separated  from  Prunus,  The  essential 
generic  character  is, — "  an  inferior  calyx ;  petals,  five ;  nut  of  the 
Drupa,  with  slightly  prominent  seams.**^  Smith.  The  flowers  appear 
in  March;  they  rise  from  shoots  of  the  preceding  year,  or  from  spun 
of  two  or  more  years^  growth;  and  the  fruit  ripens  in  August  or 
September.  "  From  its  trivial  name,  it  is  generally  supposed  to 
have  originated  in  Armenia;  but  Regnier  and  Sickler  assign  it  a 
parallel  between  the  Niger  and  the  Atlas ;  and  Pallas  states  it  to  be 
a  native  of  the  whole  of  the  Caucasus,  the  mountains  there,  to  the 
top,  being  covered  with  it.  Thunberg  describes  it  as  a  very  laige, 
spreading,  branching  tree,  in  Japan.  Grossier  says  that  it  coven 
the  mountains  to  the  west  of  Pekin ;  that  the  Chinese  have  a  great 
many  varieties  of  the  tree,  double-blossomed,  which  they  plant  on 
little  mounts  for  ornament,  and  dwarfs  in  pots,  for  their  apartmentif 
It  appears  from  Tumer^s  Herbal^  that  the  apricot  waa  cultivated 
here,  in  1562 ;  and  in  Hakluyt's  Remembrancer^  1582,  it  is  aflfarmedf 
Ihat  the  apricot  was  procured  out  of  Italy  by  Wolfe,  a  Fi«iieh 


tHK  XYRIDOT  TKIE.  Ml 

fnmtk,  gMditor  t»  H— ty  VIII.  TIm  fruit  seenur  to  have  bate 
knowB  m  JMyin  the  time  of  Dioeeorides,  under  the  nime  of 
JPnmmeia^  pfobeUy,  as  Regnier  suppoees,  from  the  Arabic,  B$rkook^ 
whence  the  Tnaean  Baeocke^  or  Aliricoeco^  and  the  English  Aprioock; 
or,  as  profiMBor  Martyn  observes,  a  tree,  when  first  introduced, 
might  have  been  called  a  prascox^  or  early  fruit;  the  gardeners, 
taking  the  article  a  for  the  first  syllable  of  the  word,  might  easily 
have  oomq>ted  it  to  i^rioocks.  The  orthography  seems  to  have 
been  finally  changed  to  apricot,  about  the  end  of  the  last  century,  ss 
Justice,  in  1764,  writes  ^^ aprioock;^  and  Kyle,  of  Moredun,  in 
1782,  "apricot.'' 

Vari^ei. — ^Parkinson,  in  1629,  enumerates  six;  the  Luxem« 
burgh  catalogue,  in  1800,  and  the  British  catalogues,  mention  about 
fifteen.  The  choice  varieties  for  gardens  of  moderate  dimensions 
are: — 

The  Moor-park^  brought  from  the  Netherlands  by  Sir  Thomas 
More,  in  1700;  ripens  in  the  end  of  August;  a  most  excellent 
frait. 

The  Breda^  early,  introduced  in  1702 ;  an  excellent  sort  for  a 
standard  tree;  ripens  in  August. 

The  MasculinSy  mentioned  by  Parkinson  in  1629;  ripens  in 
July  or  August;  greenish,  of  a  tartish  flavour,  and  esteemed  for  its 
precocity. 

The  Brussdi^  rather  oval,  red,  with  dark  spots,  and  greenish 
7«ttow;  brought  from  Brussels  in  1702 ;  ripens  late  in  August,  or 
ia  September;  the  pulp  not  mealy,  and  the  tree  a  great  bearer. 
(See  Eneye.  of  Gard.,  Nos.  4522,  4524.) 

The  Pecioh-apricoi — Abricot  piche  of  Du  Hamel — a  fine,  high 
coloured  fruit.       (See  Lindley^s  Guide^  p.  133.) 

162.  Propagation  is  eflected  by  budding  the  different  varieties 
upon  plum-stocks,  raised  from  stones  of  the  fruit.  For  standards, 
the  Brussels  and  Breda  are  budded  upon  the  St.  Julian  plum. 
Lindley  says,  ^^  I  am  persuaded  that  if  it  were  budded  upon  the 
Mm§de^  the  trees  would  be  better,  last  longer  in  a  state  of  health  and 
vigour,  and  produce  their  fruit  superior  both  in  size  and  quality.*" 
(Guidey  1881,  p.  137.)  '^  Knight  recommends  budding  the  Moor- 
pirk  on  an  apricot-stock,  which  he  has  found  prevents  the  trees 
of  this  sort  from  becoming  diseased  and  debilitated,  which  they 
generally  do  on  plum-stocks.  For  dwarfs,  the  bud  is  inserted  six  or 
ei^ii  inches  from  the  ground:  and  the  sorts  are  sometimes  twice 
badded,  or  one  variety  is  budded  on  another,  which  is  said  to  keep 
the  treea  in  a  more  dwarf  state.  For  riders  (high  wall-trees),  or 
Ttnndardff,  they  are  budded  on  plum-stocks,  four  or  five  feet 
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Miller  prefers  half  standards,  budded  about  three  or  four  feet  from 
the  ground,  being  less  liable  to  suffer  from  winds.'"'  {Encyc.  of  Gard. 
4526.) 

163.  Planting, — After  budding,  if  the  operation  succeed,  the 
plant  will  remain  perfectly  inactive  till  the  following  spring,  when, 
each  stock  being  headed  down  just  over  the  bud,  the  bud  will  shoot 
with  vigour,  and  probably  attain  a  length  of  two  or  three  feet  by  the 
succeeding  autumn  ;  at  which  time,  or  in  the  spring  following,  the 
young  trees  may  be  planted  out  against  the  walls  where  they  are  to 
remain;  or  they  may  continue  in  the  nursery  to  be  trained;  "ob- 
serving, in  either  case,  that  the  first  main  shoots,  produced  as  above 
from  the  budding,  are  to  be  pruned,  or  headed  down  in  March, 
to  six  or  seven  eyes,  to  gain  side  shoots  from  the  lower  eyes  the  fol- 
lowing summer,  wherewith  to  form  the  head.**'  The  proper  season 
for  planting  is  from  October  to  February  or  March,  according  to 
Abercrombie;  in  August,  according  to  Forsyth,  when  the  leaf 
begins  to  fall.  The  Breda  and  Brussels,  it  is  said,  produce  more 
highly-flavoured  fruit,  in  fine  seasons,  if  they  be  planted  as  standards, 
or  espaliers,  in  warm  situations.  The  other  sorts  should,  in  the 
opinion  of  Miller  and  Forsyth,  be  planted  as  walMrees,  and  have  an 
east  or  west  aspect;  the  great  heat  of  a  full  south  aspect  tending  to 
produce  a  mealy  quality  in  the  fruit.  Abercrombie  says,  "  choose  a 
south  or  south-east  and  west  situation,  having  a  broad  border  pro- 
perly prepared  by  digging,  and  application  of  good  dung :  if  the 
head  is  already  formed,  only  prune  out  the  irregular  placed  and  fore- 
right  shoots ;  and  after  shortening  the  select  regular  shoots  to  about 
two-thirds  of  their  natural  length,  train  them  in  horizontally,  five  or 
six  inches  asunder. 

Training. — "  The  fan  method  is  very  generally  adopted  vrith 
this  tree.     Forsyth  prefers  the  horizontal  manner,  and  Harrison  also 
trains  horizontally,  but  "  so  as  to  let  the  branches  have  an  elevation 
at  their  extremities  of  twenty  degrees,  varied,  however,  according  to 
the  luxuriancy  or  weakness  of  the  tree.**'     Abercrombie  says,  **  train 
in  horizontally,  five  or  six  inches  asunder,  being  careful  to  increase 
the  number  of  branches  annually,  till  they  cover  the  wall  com- 
pletely ."^    I  have  always  observed  that,  the  taller  the  tree,  the 
greater  is  the  quantity  of  fruit ;  and  therefore  when  a  tree,  as  we 
often  see  it  on  cottages,  is  trained  with  five  or  six  leading  branohei 
against  a  wide  chimney,  the  quantity  of  fruit  is  increased  threefold. 
The  apricot  is  benefitted  by  whatever  tends  to  stimulate  ita  foliage 
to  early  action.     Hence  a  perpendicular  growth,  a  little  gen^ 
warmth,  and  secure  protection  against  east  winds,  are  fiivoorabk 
eoAComitants. 
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164.  Pruning. — Every  year,  the  wall  and  espalier  aprieots  miut 
be  regularly  pruned  twice ;  in  summer  and  winter :  an  intermediate 
pruning,  or  autumnal  regulation,  may  prove  of  great  advantage  to 
the  tree :  it  will  be  noticed  hereafter. 

TAe  Swnmer  Pruning  begins  in  May ;  and  then,  rub  off,  with 
the  thumb  nail,  or  prune  close  out,  all  irregular,  young,  advancing 
woodrbads,  when  an  inch  or  two  long.  In  a  fortnight  or  month 
after,  about  the  beginning  of  June,  go  over  the  trees  again,  and 
prune  out  with  the  knife,  all  ill-placed  shoots  arising  in  any  parta 
where  they  eannot  be  trained  with  proper  regularity.  Prune  out, 
also,  very  luxuriant,  rank  shoots,  and  all  that  are  redundant,  care- 
fully preserving  a  full  supply  of  the  best  placed  shoots  of  middling 
■trong  growth  in  all  parts  of  the  tree.  Displace,  generally,  all  weak 
twigs,  nnleas  in  places  where  no  others  occur,  when,  only  leave  the 
strongest  thereof;  and  leave  in  most  cases  a  good  leading  shoot  to 
esch  main  branch  and  bearer,  to  draw  the  nourishment  more  effect* 
ually.  Likewise,  if  any  good  shoots  occur  towards  the  bottom  of 
the  tree,  retain  such  of  them  as  appear  necessary,  both  as  bearers, 
and  to  furnish  future,  sucoessional  bearing  wood ;  so  that  the  lower 
psrt,  middle  and  upper  parts  of  the  tree,  may  be  always  filled 
with  bearing  wood.  Gut  out  useless  shoots  as  close  as  possible, 
without  leaving  any  stump  or  spur ;  and  if  any  select  shoots  retained 
(or  training  have  produced  lateral  twigs,  cut  these  clear  off,  but 
preaerve  the  main  shoots  at  their  full  length,  and  do  not  shorten  in 
the  summer  pruning.'^ 

Wkmi  ihefiruit  i$  sei^  it  may  be  advisable  to  remove  all  shoots 
which  proceed  from  the  bearing  branches,  excepting  those  which 
serve  to  convey  nourishment  to  the  fruit ;  and  such  are  those  above 
thefiruit;  because  the  leaves,  being  the  chief  laboratories  of  the  sap, 
return  the  proper  juices  by  the  vessels  of  the  footstalk  and  bark;  the 
shoots,  therefore,  to  be  removed  at  this  time,  are  those  which  are 
below  the  fruit,  and  which  have  pushed  out  during  the  same  season : 
{vnne  all  such  away,  unless  it  be  a  lower  one  selected  to  remain  as 
a  9nece$9ioH  shoot. 

**  If  any  tree  assume  either  universally,  or  partially,  a  luxuriant 
state  of  growth,  producing  rank,  vigorous  shoots,  which  never  become 
good  bearers  till  they  be  reduced  to  a  moderate  state,  retain  as  many 
of  these  shoots  in  all  parts,  or  in  any  part  of  the  tree,  as  can  be  con- 
veniently tnuned  in,  and  at  their  whole  length  all  summer ;  and 
continue  this  method  for  a  year  or  two,  in  order  to  divert  and  exhaust 
the  redundant  sap,  aftd  thus  check  the  luxuriancy,  and  gradually  to 
rednoe  the  tree  to  a  habit  of  moderate  shooting,  and  furnishing 
middling  strong,  and  proper  bearers.    Afterwards,  prune  and  train 

11  ^ 
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the  tree  in  thd' common  method/' — (Selected  chiefly  from  Abercbom- 
BiM^B  Gardener's  Dictionary^  ^^ Apricot.'^) 

165.  Winter  Pruning, — The  directions  for  pruning  the  Peachy 
(No.  85,)  will,  in  a  great  degree,  apply  to  the  apricot;  but  it  must 
be  remarked  that,  in  the  latter,  there  are,  on  the  two  years'  old 
branches,  some  short  natural  spurs,  about  an  inch  or  two  in  length, 
and  on  these,  blossom  buds  and  good  fruit  are  frequently  produced. 
Some  people  cut  these  spurs  entirely  off;  but  this  plan  must  be 
objectionable :  if  however,  the  spurs  be  naked,  and  advance  consi- 
derably/brm^A^,  they  should  be  removed,  or  cut  back  to  one  or  two 
of  the  lowest  buds.      With  this   proviso,   concerning  the   short 
natural  spurs,  observe,  as  in  the  peach,  to  leave  every  year  a  due 
supply  of  last  summer's  shoots,  in  distances  of  about  six  inches 
asunder,  and  in  regular  order,  quite  from  the  bottom :  at  the  same  time 
a  proportionate  share  of  the  two  former  years'  bearers,  and  naked  old 
wood,  must  be  retrenched ;  for  as  this  tree  produces  its  fruit  princi- 
pally upon  the  yoimg  shoots  of  the  former  summer,  the  fruit  rising 
directly  from  the  eyes  of  the  shoots,  a  plentiful  supply  must  be 
reserved  annually,  to  train  for  bearers.     Select  the  most  promising 
and  best  situated  of  these  shoots,  and  then  observe,  that  the  young 
shoots  retained,  must  be  more  or  less  shortened,  to  encourage  them 
to  produce  not  only  fruit,  but  a  supply  of  bearing  shoots  to  bear  the 
next  summer ;  and  in  this  shortening  attend  to  their  original  growth 
and  strength.     If  the  tree  be  neither  vigorous  nor  weak,  the  shoots 
should  be  pruned  about  one-third  of  their  whole  length:  thus,  a  shoot 
of  about  fifteen  or  sixteen  inches  length,  should  be  pruned  to  about 
ten  inches,  while  those  which  are  only  about  a  foot  long  should  be 
pruned  to  about  six  inches  in  length.    If,  then,  the  tree  be  weak,  prune 
short ;  but  if  it  be  very  vigorous  and  luxuriant,  prune  long;  and  occa- 
sionally, let  the  young  branches  be  left  at  their  full  length;  for  the 
more  the  wood  of  a  vigorous  tree  is  cut  out,  and  the  more  the  shoots 
are  shortened,  the  more  vigorous  will  be  the  growth  of  the  tree. 
Observe  particularly^  that  all  shoots  should,  if  possible,  be  cut  to  an. 
eye  that  is  likely  to  produce  a  leading  shoot — that  is,  to  a  wood- 
bud  ;  which  may  be  distinguished  from  a  fruit-bud  by  being  hnkg 
and  flat ;  whereas,  the  latter  is  round  and  swollen.     After  pnmiaj^ 
and  shortening,  nail  the  tree  in  regular  order,  and  remark,  thsty 
before  pruning,  it  will  be  prudent  to  unnail  a  great  part  of  the  tree, 
as  it  will  facilitate  the  examination   of  the  branches,   and  pwe 
freedom  to  the  pruner  in  using  the  knife. — (Selected  chiefly  from 
Mawe's  Calendar,) 

166.  Intermediate  pruning, — As  soon  as  the  fruit  is  all  gadieredf 
each  branch  that  has  bome^  if  it  be  not  furnbhed  with  young  ipQn» 
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might  be  shortened  or  pruned  quite  down  to  one  of  its  own  yOtog^ 
lower  shoots,  which  thus  will  replace  it.  This  remplaeemeni^  as  the' 
French  term  it,  is  peculiarly  suitable  to  i^iQ peach;  and  it  provides 
a  good  supply  of  vigorous  and  well  placed  young  wood  every 
autumn,  and  prevents  a  crowding  of  the  shoots ;  but  these  shoots 
must  not  be  shortened, — ^that  operation  must  be  deferred  till  Htud 
final  pmning. 

Pruners  who  adopt  the  modem  practice,  endeavour  to  obviate  as 
much  as  possible,  winter  cutting,  by  disbudding  early  in  the  spring. 
The  supernumeraries  are  checked  by  pinching  back,  or  entirely  obli- 
terating them  with  the  thumb  and  fore  finger ;  and  the  process  be- 
comes one  of  foresight  and  prevention. 

167.  Thinning  the  fruit, — In  May,  or  early  in  June,  remove  all 
the  young  fruit  that  touch  one  another ;  leave  none  nearer  than  four 
or  five,  some  say  six,  inches  from  each  other.  Mr.  Cobbett  says, 
that  ^^  a  tree  eight  feet  high,  and  spreading  seven  feet  on  each  side 
of  the  trunk,  will  cover  a  space  of  112  square  feet ;  the  fruit,  at  six 
inches  apart,  would  be  four  apricots  to  a  foot,  that  is,  four  hundred 
and  forty-eight  apricots  on  the  tree.**' 

168.  Diseases  of  the  tree. — The  apricot  tree  is  not  liable  to 
mildew,  nor  is  it  so  much  injured  by  insects  as  the  peach  and  necta- 
rine: the  wood  is  hard,  and   the  bark  firm  and  glossy;  but  the 
branches  are  subject  to  a  disease  which  causes  an  exusion  of  gum; 
and,  what  is  of  more  consequence,  the  tree,  or  some  of  its  largest 
branches,  are  sometimes  affected  by  a  kind  of  blast,  which  destroys 
them  as  suddenly  as  if  they  were  struck  by  lightning.     I  once  saw 
an  old  tree,  that  had  produced  hundreds  of  fruit  in  the  preceding 
summer,  had  set  well  for  bloom  in  the  early  months  of  the  next 
year,  had  expanded  that  bloom  and  a  portion  of  the  young  leaves, 
and  was  to  all  appearance  in  perfect  health  at  the  close  of  one  day; 
this  tree,  on  the  following  morning,  was  entirely  dead ;  every  blos- 
som had  collapsed  or  fallen,  and  every  leaf  was  withered!     No  one 
has  heretofore  suggested  a  satisfactory  reason  for  this  sudden  blast, 

I  which  is  not  of  rare  occurrence,  at  least  to  a  partial  extent.  I  think 
it  has  an  electric  origin :  I  do  not  mean  that  it  it  is  occasioned  by  a 
Aock  or  stroke  of  electricity,  but  that  the  tree,  by  its  physical 
organization,  is  very  probably  liable  to  an  interruption  of  the  ascend- 
JJig  or  propelling  current ;  which,  when  it  occurs,  produces  an  effect 
^  sadden  and  manifest  as  that  of  a  paralytic  stroke  in  the  human 
frame,  and  is  more  immediately  fatal,  since  it  includes  a  total  cessar 
^n  of  all  the  ascending  vital  fluids  of  the  tree,  or  those  at  least  of 
o&e  or  more  of  the  inner  branches. 
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Part  II. 
OPERATIONS  IN  THE  FRUIT  DEPARTMENT. 

1 69.  Plant— Trees  of  various  kinds.  This  work  of  planting  may 
still  be  performed ;  but  if  delayed  beyond  the  first  week,  it  bad  better 
be  deferred  till  the  autumn.  If  the  weather  be  very  dry,  water 
firesh  set  trees,  copiously  and  much  about  the  stems,  over  the  roots. 

Train  and  ««i/— wall-fruit  trees.  The  blossoms  of  most  trees 
now  trained;  will  be  liable  to  injury,  and  the  trees  must  be  expeoted 
to  bleed,  if  pruned. 

Look  over — -the  trees,  and  disbud,  i .  tf.,  remove,  with  the  thumb- 
nail, surplus  and  weak  foreright  shoots  of  apricots,  peach  trees,  &c. 
If  insects  or  mildew  appear  on  the  leaves,  a  little  flowers  of  sulphur 
dusted  over  the  young  shoots  may  prove  very  useful;  it  is  strongly 
recommended  by  some  writers.  Keep  the  fruit  borders,  raspberry, 
gooseberry,  and  currant  bods,  in  good  order,  and  free  from  weeds. 
Attend  to  the  strawberry  beds,  keep  them  clean,  and  water  them 
effectually  if  the  weather  be  very  dry. 

Grafting  may  still  be  performed,  particularly  by  the  crown 
method.  Repair  the  clay  of  former  grafts  if  it  be  cracked  or 
injured.     Destroy  insects  of  every  description. 

MISCELLANEOUS. 

170.  Plant — most  kinds  of  evergreens;  not  only  the  commoix. 
sorts,  such  as  laurel,  Portugal  laurel,  laurustinus,  bay,  evergreen 
gum  cistus,  &c.,  but  those  which  flourish  best  in  heath  mould  or  bo^ 
earth ;  as,  rhododendrons,  magnolias,  andromedas,  and  the  like. 

/Siotts— annual  seeds;   set  perennial  flower  roots,  cuttings^  antdl 
offsets. 

IntroducSj  wherever  it  is  possible,  the  beautiful  on^M 
these  plants  move  well  when  lliey  are  in  flower ;  dig  round  th< 
with  a  rounded  trowel  till  the  roots  come  up  without  injury ; 
them  in  holes  of  corresponding  size,  and  then  give  water.    TIm 
crekis  morioy  or  purple  and  green  orchis,  with  its  rich  varied  tintib 
will  sometimes  continue  in  flower  for  five  or  six  weeks :  it  grows  in 
meadows  where  the  soil  is  moist  and  approaching  to  day. 

Protect  auriculas,  in  pots ;  these  beautiful  and  fragrant  flowers 
fihoold  stand  on  a  stage,  facing  the  east,  with  a  covering  at  the  top 
to  guard  them  agsinst  heavy  rains. 

Bases  and  other  ornamental  flowering  shrubs  in  pots,  sliOQld  hav* 
fr&aib  movdd  added  to  the  surface :  remove  dead  twigs  and  leaver     j 
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and  give  gentle  waterings  occasionally.  Loam  and  bog-earth  mixed 
in  equal  proportions,  and  kept  in  a  heap  all  the  winter,  form  a 
capital  compost  for  most  of  the  ornamental  plants  in  pots,  the 
ksatks  excepted. 

Select  TreeSy  Shrubs^  and  Border  Plants  in  flower  this  month, 

171.  Trees  and  Shrubs. — Pear  tree,  Pyrus  communis;  Cherry 
tree,  Prunus  cerasus ;  fly  Honeysuckle,  Lonicera  wylosteum ;  Rho- 
dora,  Rk.  Canadensis;  Lilacs,  SyHnga.  Evergreen-shrubs, — Several 
q>eeie8  of  Andnmieda ;  of  Whortleberry,  Vacdnium;  and  one  or 
two  Heaths,  Erica ;  Pontic  Rhodendron^  and  other  species;  Currant, 
the  golden  and  crimson,  Ribes  aureum  et  sanguineum. 

Herbaceous  plants, — Anemones,  wood,  double,  and  pasqueflower. 
An.  nemorosa^floreplenOyVar.;  et  Pulsatilla ;  Double  violet,  Viola 
^iorata  fl,  pUno;  Dog'^s  violet,  Viola  canina;  Spring  snow-flake. 
Leueofum  vemum;  Primrose, — common,  double,  Chinese,  &o.  Pri- 
multg ;  Spring  Gentian,  Gentiana  acaulis. 

Bulbous  roots, — Canada  Bloodwort,  Sanguinaria  Canadensis; 
Hyacinth,  Hyacinthus  orientalise  Tulips,  yellow.  Van  Thol,  Tulipa 
tfhestris  et  suaveolens;  Daffodil,  Primrose  peerless.  Narcissus 
Uf/mis ;  Fiittillary,  Snake^s  head,  and  Crown  imperial,  FrittiUaria 
mdiagris  et  imperialis. 
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THE  NATURALISTS^  CALENDAR. 

April 

The  name  of  the  month  is  derived  from  a  word  which  signifies 
opening,  (Aprilis^  Apertilis  ab  aperiendo^)  and  the  character  of  the 
season  justifies  the  name:  the  buds  expand,  as  it  were,  at  once; 
and  every  fine  sunny  day  causes  so  sensible  an  advance  in  the  pro- 
gress of  vegetation,  that  the  most  superficial  observer  cannot  fail  to 
be  struck  with  the  rapidity  of  the  work.  The  month  is,  however, 
not  less  distinguishable  for  the  opening  of  the  buds,  than  for  the 
arrival  of  the  early,  soft-billed  birds  of  passage.  The  season  is  liable 
to  great  mutations,  and  is  as  frequently  visited  by  cold,  parching,  and 
durable  east  winds,  as  by  those  genial  showers  which  were  formerly 
hailed  as  the  precursors  of  the  flowers  of  May. 

The  average  height  of  the  Barometer  is  about  29  inches  9  cents. 
Ditto  Thermometer  49  deg.  9  tenths. 

In  the  first  tceek. — The  sweet  wild  note  of  the  black-cap  {Mokh 
ciUa  atracapiUa)  is  sometimes  heard;  snipe  {Gallinago  minmrj 
pipes. 

Second  week. — Nightingale,  {MotaciUa  lusinea^)  red-start,  {Maki' 
cilia  pkomicurus^)  yellow  willow- wren,  (Motacilla  salioaria^)  arriw 
and  soon  come  into  full  song ;  swallow  {Hirundo  rustica)  arriw 
about  the  10th,  12th,  or  in  the 

Third  week^ — also  the  martin,  {Hirundo  urbica) ;  cuckoo  (Cuoid 
canorus)  is  heard;  tit-lark,  wood-lark,  grasshopper-lark,  (Alam 
pratensis^  arborea^  et  tritialis^)  sing; — the  note  of  the  last  (as  ^fh 
says,  ^^  eantat  voce  stridtda  locustce^)  may  easily  be  mistaken  for 
chirping  of  a  cricket  or  grasshopper. 

Fourth  week. — White-throat  (MotaciUa  silma)  sings ;  this  ? 
is  remarkable  for  the  odd  gesticulations  it  makes  while  singiii/ 
the  wing,  just  before  it  alights  on  a  bough  of  a  tree ;  wryy 
{Jynx  torquiUa)  is  heard;  this  bird  is  considered  as  the  precun 
the  cuckoo;  the  wren,  chaffinch,  skylark,  blackbird,  &c.  &c.  ooo 
in  full  song. 
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SECTION  I.  • 

SCIENCE  OF  gardening- 
Part  I. 

LIGHT. 

172.  Nature  of  Light. — Light  is  described  as  that  peculiar  prin- 
ciple, or  emanation  from  a  luminous  body,  by  which  objects  are 
Tendered  perceptible  to  our  sense  of  seeing.  Philosophers,  from  a 
Tery  early  period  of  time,  have  made  light  a  subject  of  speculative 
mquiry :  the  beautiful  vision,  however,  has  eluded  their  researches, 
and  its  real  nature  is  still  deeply  involved  in  mystery.  Little, 
indeed,  is  actually  known  beyond  the  results  of  those  experiments 
which  men  of  inquiring  minds  have  instituted,  in  order  to  ascertain 
some  of  its  general  properties.  What  we  know  of  light,  we  know 
by  its  effects. 

Whatever  may  be  the  nature  or  the  cause  of  light, — ^whether  it 

be  a  material  substance,  composed  of  particles  directly  thrown  off 

^m  the  sun,— or  a  mere  emanation — a  modification — a  something 

^hich  produces  impressions,  but  possesses  in  itself  no  properties  in 

Common  with  those  of  matter^ — whether  it  be  a  fluid  iui  generis^ 

^iffiued  throughout  all  nature,  and  revealed  to  the  eye,  as  sound  is 

to  the  ear,  by  vibrations  or  pulses,  produced  by  the  agency  of  a 

luminous  body, — oi*,  finally,  whether  (as  indeed  appears  the  most 

ptDbable  conjecture)  it  be  an  electrizing  principle,  which  acts  by 

inductions,  and  effects  chemical  decompositions  and  combinations, 

Uifinitely  varied,  but  all  in  harmonious  unison, — ^whatever,  indeed, 

^  its  nature,  certain  it  is  that  light  exists,   that  it  produces 

impressions  and  determinate  effects,  that  it  is  governed  by  immu-* 

table  laws,  and  is  possessed  of  general  properties,  some  of  which 

luving  been  already  ascertained,  there  is  reason  to  hope  that,  as 

^ence  advances,  the  nature  of  light  itself  may,  to  a  greater  or  less 

^tent,  be  accurately  determined. 

It  would  be  unprofitable  to  the  reader  to  impose  upon  him  the 
^  of  wading  through  the  mysticisms  of  philosophical  speculators. 
*^  who  are  desirous  of  becoming  acquainted  with  the  great 
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variety  of  contradictory  hypotheses  which  have  been  advocated,  are 
referred  to  Dr.  Hutton's  Mathematical  Dictionary. 

I  shall  select  a  few  paragraphs  from  the  article  on  ught  in  that 
work ;  and  these,  with  some  other  interesting  quotations,  will  enable 
the  reader  to  determine  what  were  the  opinions  of  Sir  Isaac  Newton 
and  of  his  followers,  and  what  the  present  state  of  our  knowledge  of 
the  laws  by  which  light  is  governed,  and  of  the  effects  which  it 
produces. 

1 73.  Neictonian  Theory. — '*  The  Newtonians  maintain  that  light 
is  not  a  fluid  per  se^  but  consists  of  a  great  number  of  very  small 
particles,  thrown  off  from  the  luminous  body  by  a  repulsive  power 
with  an  immense  velocity,  and  in  all  directions :  and  these  particles, 
they  also  assert,  are  emitted  in  right  lines :  which  rectilinear  motion 
they  preserve,  till  they  are  turned  out  of  their  path  by  some  of  the 
following  causes ;  ^oiz.  by  the  attraction  of  some  other  body  near 
which  they  pass,  which  is  called  Infleacion ;  or  by  passing  obliquely 
through  a  medium  of  different  density,  which  is  called  BefractioH; 
or  by  being  turned  aside  by  the  opposition  of  some  intervening  body, 
which  is  called  Reflexion ;  or,  lastly,  by  being  totally  absorbed  by 
some  substance  into  which  they  penetrate,  and  which  is  called  their 
Exti7iction,''''  "Sir  Isaac  Newton  observes,  that  bodies  and  light 
act  mutually  on  each  other ;  bodies  on  light  in  emitting,  reflecting, 
refracting,  and  inflecting  it ;  and  light  on  bodies,  by  heating  them, 
and  putting  their  parts  into  a  mbrating  motion^  in  which  heat  prith 
cipally  consists.  For  all  fixed  bodies,  he  observes,  when  heated 
beyond  a  certain  degree,  do  emit  light,  and  shine ;  which  ahining, 
8ec.  appears  to  be  owing  to  the  vibrating  motion  of  their  parts ;  and 
all  bodies  abounding  in  earthy  and  sulphureous  particles,  if  auffi- 
oiently  agitated,  emit  light,  which  way  soever  that  agitation  be 
effected.  Thus,  sea-water  shines  in  a  storm;  quicksilver,  when 
shaken  in  vacuo ;  cats  or  horses,  when  rubbed  in  the  dark ;  and 
wood,  fish,  and  flesh,  when  putrified.''^  (Hutton^b  Dtetiamify-' 
Light.) 

174.  Velocity  of  Light. — "  The  velocity  of  the  partides  of  lif^ 
is  truly  astonishing,  amounting  to  near  two  hundred  thoumind  miks 
in  a  second  of  time,  which  is  near  a  million  times  greater  than  the 
velocity  of  a  cannon-ball.  It  has  been  found  by  repeated  experi- 
ments, that  when  the  earth  is  exactly  between  Jupiter  and  the  waait 
his  satellites  are  seen  eclipsed  about  8^  minutes  sooner  than  thej 
could  be  according  to  the  tables ;  but  when  the  earth  is  neailj  in 
the  opposite  point  of  its  orbit,  these  eclipses  happen  about  9\ 
minutes  later  than  the  tables  predict  them.  Henea  ibni  if-  is 
certain  that  the  motion  of  h'ght  is  not  initantaaeewa,  Imft;  thrt  it 
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takes  up  aboat  16^  minates  of  time  to  pass  over  a  space  equal  to 
the  diameter  of  the  earth^s  orbit,  which  is  at  least  190  millions  of 
miles  in  length,  or  at  the  rate  of  near  200,000  miles  per  second."'' — 
{Idem.) 

175.  Chemical  Properties  of  Light — ^AU  nature  affords  ample 
testimony  that  light  possesses  chemical  properties  in  a  very  remark- 
able degree.  Hence  it  may  be  the  primary  agent  of  all  chemical 
inductions,  particularly  of  those  that  take  place  in  the  vegetable 
kingdom.  Lavoisier  observes,  that  ^^  the  combinations  of  light,  and 
its  mode  of  acting  upon  different  bodies,  are  less  known  than  those 
of  caloric.  By  the  experiments  of  M.  BerthoUet,  it  appears  to  have 
a  great  affinity  with  oxygen,  is  susceptible  of  combining  with  it, 
and  contributes  along  with  caloric  to  change  it  to  a  state  of  gas. 
Experiments  upon  vegetation  give  reason  to  believe  that  light 
combines  with  certain  parts  of  vegetables,  and  that  the  green  of 
^ir  leaves,  and  the  various  colours  of  their  flowers,  are  chiefly 
owing  to  this  combination.  This  much  is  certain,  that  plants  which 
grow  in  darkness  are  perfectly  white,  languid,  and  unhealthy,  and 
that  to  make  them  recover  vigour,  and  to  acquire  their  natural 
eolonn,  the  direct  influence  of  light  is  absolutely  necessary.'" — 
(Elem.  vol.  i.  299.  Art.  Light.) 

176.  Cohurific  Principles  of  Light — its  Refrangibility. — Before 
we  proceed  further  to  investigate  the  chemical  energies  which  light 
exerts  upon  vegetables,  it  will  be  proper  to  take  a  view  of  some  of 
those  experiments  which  have  led  to  the  received  hypothesis  of 
eoloms ;  and  then  to  consider  the  grounds  upon  which  philosophers 
have  concluded  that  light  possesses  a  colourific  principle,  and  that 
plants  derive  their  colours  from  combinations  with  this  principle. 

Sir  Isaac  Newton  made  a  circular  aperture,  of  about  one-third  of 
an  moh  in  diameter,  in  the  shutter  of  a  dark  room,  and  placed  near 
the  aperture  a  glass  prism  (that  is,  a  triangular  bar  of  highly- 
polished  glass,  whose  angle  of  refraction  was  about  G^"*)  in  such  a 
position,  that  the  beams  of  the  sun  might  be  thrown  upon,  and  pass 
throogh  it,  and  then  be  received  by  a  screen,  placed  about  eighteen 
feet  and  a  half  from  the  prism.  The  beam  of  light,  if  nothing  had 
inlspvwied,  would  have  passed  through  the  aperture  in  the  shutter, 
and  then  proceeded  in  the  direction  of  the  dotted  lines  of  the 
aanexed  figure ;  but,  by  a  power  which  glass,  among  many  other 
sabslsnces,  pessesMs,  the  beam,  on  touching  one  of  the  three  faces 
of  the  prism,  was  refracted  (bent  or  broken),  and  thrown  upon  the 
scfeeo  in  an  oblong  figure  or  spectrum^  the  length  of  which  was 
abool  Ion  indies  and  a  half,  and  the  breadth  two  inches  and  one- 
eif[lttlw  Tins  flgnre  or  image  contained  seven  colours,  ^'  which  Sir 


IssAc  conceived  to  be  composed  of  an  iofinite  ntimber  of  circles 
overlapping  each  other." 
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B  (fig.  3)  is  the  Bolar  beam,  which,  passing  through  the  aperture 
in  the  shutter  a,  would  have  proceeded  to  w,  and  there  have  fonned 
a  spot  of  ichite  light.  Pr.  is  a  section  of  the  prism ;  the  rays  a  are 
twice  bent,  first  on  entering,  and  again  at  emerging  from  the  prism, 
and  that,  in  different  degrees  or  angles.  After  thus  passing  throu^ 
the  prism,  these  rays  proceed  severally,  each  according  to  its  angle 
of  refraction,  till  they  reach  the  screen,  p  s,  where  they  form  Uie 
image  of  seven  colours,  in  the  order  described, 

177.  Refracthe  Powere  of  various  Substances. — The  treatise  on 
"  Optics,"  of  Tie  Library  of  Useful  Knovledge,  contains,  at  pages  5 
and  6,  a  list  of  neariy  two  hundred  substances  possessing  different 
refractive  powers.  "  It  well  appears,"  says  the  writer,  "  from  a 
comparison  of  the  preceding  table,  with  that  of  specific  gravities  in 
'  Hydrostatics^  chap.  6,  that  in  very  many  cases  the  refractive  power 
increases  with  the  density  of  the  body.  In  the  case  of  oily  Bubstancea, 
or  inflammable  bodies,  however,  such  as  kydrogen,  phosfAorta, 
tulp/iur,  diamoTid,  bees'  wax,  amber,  ^irit  of  turpentine,  linteed  oil, 
olite  oil,  and  camphor,  their  refractive  powers  are  from  too  to  sewa 
times  greater  in  respect  to  their  density,  than  those  of  most  other 
substances.  Sir  Isaac  Newton  observed  this  fact  with  respect  to 
the  last  j!ve  of  these  substances,  which,  be  says,  '  are  fat,  sulphoreom^ 
unctuous  bodies  ^  and  as  he  observed  the  same  hi^  refhtctin 
power  in  the  diamond,  he  infers,  that  it  is  *  probably,  an  nnetuoa 
substance  coagulated.^  This  law,  however,  at  one  time  seemed  to 
be  overturned  by  an  observation  of  Dr.  Wollaston,  that  ^pioipiorta, 
one  of  the  most  inflammable  substances  in  nature,  had  a  very  low 
refractive  power  ;^  but  Dr.  Brewster,  confiding  in  the  truth  <^  tba 
law,  examined  the  refractive  power  of  phosphoros,  by  forming  it 
into  prisms  and  lenses,  and  he  found  it  to  be  nearly  u  Uj^  m 
diamond,  and  folly  twice  that  of  diamond  ccmpftre^  wiUl  it> 
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densitj;    an  observation  which  re-established  and  extended  the 
truth  of  the  general  principle.'' 

It  appears  from  a  variety  of  observations,  that  oily  and  resinous 
substances  act  most  strongly  upon  light;  and  as  such  substances 
contain  a  quantity  of  hydrogen^  it  has  been  suspected  that  hydrogen 
itself  exerts  a  powerful  action  on  light.  This  is  confirmed  by 
experiment,  for  it  is  found,  that  the  refractive  power  of  hydrogen  is 
about  6*61436,  that  is,  in  round  numbers,  above  six  and  a  half 
times  greater  than  that  of  atmospheric  air.  The  specific  gravity  of 
hydrogen,  according  to  Davy,  is  to  that  of  common  air,  as  732  to 
10,000;  hence  it  does  not  amount  to  one-thirteenth  of  the  weight 
of  air :  the  refractive  power  of  the  latter,  taken  at  unity,  is  1000 ; 
that  of  hydrogen  gas  being  '470,  in  decimal  parts.  Now,  if  the 
refractive  power  of  hydrogen  gas  be  compared  with  its  specific 
gravity,  the  latter  being  thirteen  and  a  half  times  less  than  that  of 
air,  it  will  be  found,  by  multiplying  '470  decimal  fractions  by  13*5 
(t.  e.  13^)  that  the  product  will  be  6*345 ;  therefore,  the  refractive 
power  of  hydrogen  gas,  in  proportion  to  its  specific  gravity,  is  above 
BIX  times  and  one-third  greater  than  that  of  common  air ;  and  this 
agrees  pretty  accurately  with  its  refractive  power,  ascertained  by 
experiment.  What  inference  then,  can  we  deduce  from  this  accord- 
ance !  Does  it  not  tend  to  establish  the  theory  that  water  is,  and 
has  been  throughout  all  time,  the  origin  of  atmospheric  air,  as  well 
as  of  all  the  inflammable  and  decomposable  productions  of  nature  ? 
{See  103,  h.) 

Let  us  view  the  subject,  likewise,  in  connexion  with  that 
grandest  developement  of  the  prismatic  spectrum,  the  how  ofheaten. 
It  has  been  proved  as  we  have  seen,  by  experiments,  synthetical  as 
well  as  analytical,  that  the  elements  of  water  are  hydrogen  and 
oxygen,  in  the  proportions  of  about  eleven  parts  of  the  former,  to 
ei^ty-nine  parts  of  the  latter :  now,  as  the  rainbow  is  produced 
by  the  refractive  and  reflective  powers  of  water,  it  appears  to 
aiibrd  analogical  evidence,  that  all  those  substances  which  possess 
refractive  powers,  have  likewise  been  produced  originally  from 
water  ;  and  that  the  different  refractive  powers  which  they  exhibit 
depend  upon  a  peculiar  and  specific  arrangement  of  the  elements  of 
water.  It  may  be  objected,  that  metals,  and  other  substances 
abounding  with  carbon,  possess  a  refractive  power :  I  admit  it,  pro- 
vided the  opacity  of  such  substances  be  removed  by  chemical 
agency ;  but  what  then !  the  metals  and  carbon  may  both  have  an 
aqueous  origin! — {See  103.)  Oxygen  gas  possesses  a  power  of 
rcdfraetion  somewhat  less  than  that  of  atmospheric  air ;  here  then, 
we  np^y,tnM?Q  another  proof  of  the  aqueous  source  of  atmoqpherio 
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air;  for,  the  superior  refraotiye  power  of  thai  gaaeoni  compound, 
\yill  thus  be  found  to  depend  altogether  upon  the  portion  of 
hydrogen  gas  which  enters  into  its  composition. 

The  following  table  will  exhibit  the  specific  gravity  and  refrac- 
tive power  of  five  of  the  gases,  by  a  comparison  (tf  which)  some  idea 
may  be  formed  of  the  relation  that  subsists  between  the  one  and 
the  other.  It  should,  however,  be  remembered,  that  when  gases  or 
fluids  combine  chemically^  the  density  of  the  new  componnd  i* 
generally  diflerent  from  the  mean  density  of  the  constituent;  conse- 
quently, the  specific  gravity  and  refractive  power  of  such  new  ooni" 
pound,  cannot  bo  determined,  accurately,  by  a  calculation  founded 
upon  a  comparison  of  the  mean  density  of  its  constituents,  and  of 
the  definite  proportions  in  which  they  are  therein  combined. 

Table  op  Specific  Gravities. 


As  by 

Dr.  Henry 

Sir  Humphry  Davy    .    . 
Treatise  on  Hydrostatics. 
Average  of  the  three  .    . 

Atmosph. 
Air. 

Oxygen 
Gas. 

nydrog. 
Oml 

AJK>t«b 

Ml  Go. 

1*000 
1-000 
1-000 
1-000 

1103 

1-006  + 

1-111 

1-103 

^84 
^73+ 
-069 
-0763+ 

-985 
-951  + 
•972 
-9693  + 

-585 
-580 
-590 
•585 

Table  of  Refractive  Powers. 

As  by 

M.  Dulong,  the  Treatise 
on  Optics    .... 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

1-000 

-024 

-470 

-1020 

•1309 

Tbe  Treatises  alluded  to,  are  those  on  Hydrostatics,  and  Optioi, 
of  The  Library  of  Useful  Knowledge^  see  page  20  of  the  fomw, 
and  page  6  of  the  latter. 

178.  Deoxidating  power  of  the  Spectrum.— ^^  In  the  year  1801, 
the  late  Mr.  Ritter,  of  Jena,  discovered  that  the  rays  of  the  speotrum 
had  different  chemical  properties  which  resided  in  the  violet  end  of 
the  spectrum,  and  existed  even  beyond  the  violet  light.  Murkte  of 
silver,  for  example,  became  black  beyond  the  violet  rays,  a  little  Im 
black  in  the  violet;  and  still  less  in  the  blue.  Dr.  WoUaaton  made 
the  same  discovery  about  the  same  time.  In  repeating  these  experi- 
ments. Dr.  Seebeck  found,  that  the  colour  of  muriate  of  silver 
varied  with  the  coloured  spaces  in  whioh  it  was  placed.  In  and 
beyond  the  violet,  it  was  reddish  brown ;  in  the  bine,  it  was  Uae^  or 
blueish  grey;  in  the  yellow,  it  was  unchanged  whitOi  or  hkoAf 
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tiDged  with  yellow,  and  in  the  red,  it  was  red.  With  prisms  of  flint 
glass,  the  muriate  of  silver  also  became  red  at  a  spot  entirely  beyond 
the  Tedr—(Tr0atiM  m  Opiief,  29.) 

It  may  be  neefol  to  inquire,  what  is  to  be  understood  by  the 
terms  ^deoxidating^  and  deoxidizing.^  When  any  substance,  a 
metal,  for  example,  becomes  oxidized,  it  loses  its  metallic  lustre,  is 
generally  reduced  to  the  form  of  a  powder,  and  acquires  weight:  in 
this  altered  state,  the  new  substance  is  called  an  oxide^  that  is  to 
say,  it  has  become  chemically  united  with  a  certain  portion  of  the 
base  of  oxygen  gas,  obtained  either,  1st,  by  electro-chemical  attrao- 
ti<»i  of  the  oxygen  of  the  atmosphere,  (that  is,  with  that  portion  of 
it  which  exists  in  excess,  the  neutral  oxide,  or  nitrogen  remaining 
nndecomposed — No.  141);  2nd,  by  the  decomposition  of  water,  the 
metal  attracting  the  oxygen,  and  liberating  the  hydrogen  in  the  form 
of  gas,  {906  94);  or,  8rd,  by  the  decomposition  of  some  acid  or  other 
ehemical  agent,  containing  oxygen;  in  which  process,  the  metal 
seizes  upon  the  oxygen  by  divellent  or  separating  attraction.  Now, 
(fe-oxidation,  the  reverse  of  these  processes,  is  neither  more  nor  less 
than  the  electro-chemical  attraction  exerted  by  some  agent,  which, 
depriving  the  metal  of  a  portion,  or  of  the  whole  of  its  oxygen,  pro« 
portionably  ^*  reduces,^  or  restores  the  metal;  and  either  combines 
with  the  oxygen,  or  sets  it  at  liberty  in  the  form  of  gas.  When 
ligkt  is  the  deoxidizing  agent,  there  can  be  little  doubt  that  it  com- 
bines electrically  with  the  base  of  the  oxygen,  and  converts  it  into 
gas.  Does  not  this  property  of  light  tend  to  confirm  the  theory  of 
the  electrizing  principle  of  the  sun'^s  rays! 

179.  Magnetizing  power  of  the  solar  rays, — "  Nearly  twenty 
years  ago,  Dr.  Morichini,  of  Rome,  found  that  the  violet  rays  of  the 
spectrum,  had  the  property  of  communicating  magnetism;  but  this 
result  was  involved  in  doubt,  and  by  many  philosophers  entirely 
discredited,  till  it  was  established  by  some  recent  experiments  of 
Hrs.  Somerville.  Having  covered  half  of  a  sewing  needle,  about 
sn  inch  long,  with  paper,  she  exposed  the  other  half  for  two  hours, 
to  the  ffiolet  rays.  The  needle  then  acquired  north  polarity.  The 
indigo  rays  produced  nearly  the  same  effect ;  and  the  blue  and  green 
lays  produced  it  in  a  still  less  degree.  In  the  yellow,  orange,  red, 
and  invisible  rays,  no  magnetic  influence  was  exhibited,  even  though 
the  experiment  was  continued  for  three  successive  days.  The  same 
effects  were  produced  by  enclosing  the  needle  in  blue  or  green  glass, 
or  wrapping  it  in  blue  and  green  ribbons,  one  half  of  the  needle 
being  always  covered  with  paper .''^ — {Id.  29.) 

The  magnetizing  property  of  the  blue  rays  has  already  been 
Botioed  at  Nos.  68  and  66;  the  foregoing  quotation. contains  some 
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novel  particulars^  of  a  very  interesting  nature;  but  it  is  to  be 
lamented,  that  philanthropic  persons,  whose  aim  it  is  to  difiuse 
elementary  instruction,  should  ever  fail  to  render  their  communica- 
tions quite  intelligible.  In  the  present  instance,  it  is  not  possible  for 
any  one  who  reads  the  Treatise  on  Optica^  to  discover,  whether  the 
needle  enclosed  in  blue  and  green  glass,  or  silk  ribbons,  will  acquire 
magnetism,  by  being  so  enclosed;  or  whether  it  be  still  necessary  to 
expose  it,  and  its  envelopes,  to  the  blue  ray  of  the  spectrum :  the 
latter  may  doubtless  be  inferred,  but  the  inference  is  not  inevitable. 
Elementary  information  can  only  be  effectually  conveyed,  when 
every  particular  conmiunicated,  is  rendered  perfectly  free  from  ambi- 
guity or  doubt. 

180.  Phenomena  of  Lights  and  Effects  on  Vegetation. — In  The 
Meckanici  Register  of  Dec.  10,  1825,  it  is  stated  that  an  experi- 
ment was  made  by  Mr.  Henry  Phillips,  to  show  the  different  eBbcts 
of  natural  and  artificial  light  on  plants.  He  selected  three  species 
of  mimosa^  or  sensitive  plant;  the  elegans^  nova,  and  deeurrensj 
whilst  their  leaves  were  fully  expanded.  On  placing  them  in  a 
dark  room,  the  leaves  immediately  collapsed,  as  the  feathers  of  a 
bird'^s  wing  fold  over  each  other.  The  strongest  artificial  light  that 
could  now  be  thrown  on  them,  had  no  effect  on  the  automatic 
motion  of  the  plants,  and  the  foliage  remained  in  a  collapsed  state, 
until  they  were  removed  into  the  natural  light  of  day,  when  their 
sensitive  properties  immediately  became  perceptible,  and  the  whole 
of  the  leaflets  were  seen  moving  towards  their  natural  direction. 

^^  That  light  has  a  very  powerful  effect  upon  plants  has  long  been 
known,  independent  of  the  remarks  of  Hales  and  Ingenhousz.  The 
green  colour  of  the  leaves  is  owing  to  it,  insomuch  that  plants  raised 
in  darkness  are  of  a  sickly  white.  It  has  even  been  observed  that 
when  light  is  admitted  to  the  leaves  through  different  glasses,  each 
tinged  of  a  different  prismatic  colour,  the  plant  is  paler  in  proportion 
as  the  glass  approaches  nearer  to  violet.  The  common  practice  of 
blanching  celery  in  gardens  by  covering  it  up  from  the  light,  is  an 
experiment  under  the  eyes  of  every  one. 

^^  Light  acts  beneficially  upon  the  upper  surface  of  leaves,  and 
hurtfuUy  upon  the  under  side;  hence  the  former  is  always  turned  to 
the  light,  in  whatever  situation  the  plant  may  happen  to  be  placed. 
Trees,  nailed  against  a  north  wall,  turn  their  leaves  from  the  willf 
though  it  be  towards  the  north,  and  in  direct  opposition  to  those  on 
the  southern  wall,  over  against  them.  Plants,  in  a  hot-honae  aO 
present  the  fronts  of  their  leaves,  and  this  influences  even  the  pos- 
ture of  the  branches,  to  the  side  where  there  is  most  light,  bnt 
neither  to  the  quarter  where  most  air  is  admitted,  nor  to  the  flne  in 
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•earth -of  heAif:  If  tti«  brinricbei  of  a  trained  tree  in  full  leaf,  be 
dittuibed  m  their  position,  the  leaves  resume  their  original  direction 
in  the  coQtm  of  a  day  or  two.  The  brighter  the  day,  the  more 
quickly  is  thi»  accomplished.  If  the  experiment  be  often  repeated, 
they  contiirae  to  turn,  but  more  weakly,  and  are  niuch  injured  by 
die  exertion. 

"Mr.  Calandrini  found  vine-leaves  turned  to  the  light  when 
separated  from  the  stem,  and  suspended  by  a  thread.  Of  this,  any 
one  may  be  easily  satisfied,  provided  the  experiment  be  made  with 
Buffeient  care  and  delicacy. — Nor  is  this  effect  of  light  peculiar  to 
leaves  alone.  Many  flowers  are  equally  sensible  to  it,  especially 
the  compound  radiated  ones,  as  the  daisy,  sun-flower,  marigold,  &c. 
In  their  forms  nature  seems  to  have  delighted  to  imitate  the  radiant 
luminary  to  which  they  are  apparently  dedicated,  and  in  the 
absence  of  whose  beams  many  of  them  do  not  expand  their  blossoms 
at  all.  The  stately  annual  sun-flower,  helianthtts  annuus^  displays 
this  phenomenon  more  conspicuously  on  account  of  its  size,  but  many 
of  the  tribe  have  greater  sensibility  to  light.  There  can  be  no 
doubt  from  the  observation  of  other  similar  flowers,  that  the  impres- 
sion is  made  on  their  radiated  florets,  which  act  as  wings,  and  seem 
contrived  chiefly  for  that  purpose,  being  frequently  destitute  of  any 
odier  use. 

"  A  great  number  of  leaves  likewise  follow  the  sun  in  its  course: 
a  clover-field  is  a  familiar  instance  of  this. 

^^  Of  all  leaves,  those  of  the  pinnated  leguminous  plants  are  found 
most  aflbcted  by  light,  insomuch  that  it  appears,  in  several  cases, 
tbe  sole  cause  of  their  expansion,  for  when  it  is  withdrawn,  they 
fold  over  each  other,  or  droop,  as  if  dying ;  and  this  is  called  by 
Linnseus,  the  sleep  of  plants,  who  has  a  dissertation  on  the  subject, 
yxihiB  Amcenitates  Ac€ulemicwy — {Smithes  Introduction^  chap,  xvi., 
207  to  210,  Functions  of  Leaves.) 

The  most  remarkable  case  of  the  expansion  of  flowers  during  the 
light  of  day,  is  exemplified  in  the  lotns^  discovered  by  Theophrastus, 
(a.  c.  300,)  which,  according  to  Dr.  Smith,  appears  to  be  the  Nf/m- 
pkca  Lotus  of  Linnscus.  "  This,**'  says  Theophrastus,  "  as  well  as 
the  eyamui,  bears  its  fruit  in  a  head.  The  flower  is  white,  consist- 
ing of  many  crowded  leaves,  about  as  broad  as  those  of  a  lily. 
^Hiese  leaves,  at  sunset,  fold  themselves  together,  covering  the  head 
(or  seed  vessel) ;  at  sunrise,  they  expand,  and  rise  above  the  water, 
^is  they  continue  to  do  till  the  head  is  perfected,  and  the  flowers 
Ml  off.**— "  So  far,*"  says  Dr.  Smith,  "  Theophrastus  writes  as  of  his 
own  knowledge ;  he  continues  as  follows : — ^  It  is  reported  that,  in 
the  EuplirateB,  the  head  and  flowers  keep  sinking  till  midnight,  when 
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they  arc  so  deep  in  the  water,  as  to  be  out  of  reach  of  the  hand, 
but  towards  morning,  thej  return,  and  still  more,  as  the  day 
advances.  At  sunrise,  thev  are  already  above  the  surface,  with  the 
flower  expanded;  afterwards,  they  rise  high  above  the  water.' 
Pliny  repeats  the  same  account;  and  Prosper  Alpinus — ^whose  pur- 
pose is  to  prove  the  lotus  of  Thcophrastus  not  different  from  the 
common  nymphcea  (white  water  lily),  in  which,  as  far  as  genxu  is 
concerned,  he  is  correct — has  the  following  remarkable  passage : — 
*  The  celebrated  stories  of  the  lottis  turning  to  the  sun,  closing  its 
flowers,  and  sinking  underwater  at  night,  and  rising  again  in  the  morn- 
ing, are  conformable  to  what  every  body  has  observed  in  the  nympitBa,^ 

*'*'  I  have  been  the  more  particular  in  the  above  quotations,^ 
continues  Dr.  Smith,  *^  because  the  veracity  of  Theosphratus  has 
lately  been  somewhat  rudely  impeached  on  very  questionable 
authority.  For  my  own  part,  I  think  what  wc  see  of  nymphcea  in 
England,  is  sufiicient  to  render  the  above  account  highly  probable 
in  a  country  where  the  sun  has  so  much  more  power,  even  if  it  did 
not  come  from  the  most  faithful  and  philosophical  botanist  of  anti- 
quity.""— {Idem.  Nymphwa^  p.  333.) 

If  the  reader  compare  these  most  interesting  quotations  with  the 
facts  referred  to  at  Nos.  62  and  63,  on  the  influence  of  the  sun'^s  rays 
upon  vegetation;  if,  above  all,  he  carefully  observe  the  phenomena 
which  every  field  and  garden  affords,  he  will  scarcely  fail  to  be  con- 
vinced of  the  truth  of  the  remark  of  Sir  Humphry  Davy — that  "  it 
is  certain  the  rays  exercise  an  influence  independent  of  the  heat  they 
produce.'"  This  influence  appears  to  me  to  be  of  an  electrical  nature, 
exerted  through  the  media  of  the  points  of  conduction,  with  which 
almost  every  part  of  the  flowers  and  leaves  abound;  the  pointed 
terminations  of  the  flower  conducting  the  fluid  which  stimulates 
the  organs  of  fructification,  while  those  of  the  leaves  introduce  that 
which  tends  to  perfect  the  processes  of  respiration,  glandular  secre- 
tion, and  elaboration  of  the  proper  juices. 

If  these  views  be  correct,  and  if  the  tital  functions  of  the  hates 
he  excited^  and  brought  into  actitity  by  the  agency  of  light,  and  if 
ATMOSPHERIC  Aiit,  thcu  it  follows,  that  in  the  acts  of  training  and 
pruning  trees,  the  gardener  ought  to  endeavour  to  expose  the  greatest 
possible  surface  of  the  leaves  to  the  direct  operation  of  the  solar 
beams.  He  will  effect  this,  by  spreading  the  branches  of  his  wM 
trees,  somewhat  widely  apart,  and  by  removing  those  boughs  of  \a» 
standard  trees,  which  interlace  and  entangle  others,  that  piomiie  to 
be  most  productive  of  blossoms.  Every  fruitful  branch — even  to  the 
very  centre  of  the  tree — ought  to  be  laid  open,  bo  as  to  enjoy  a  tali 
0olar  exposure,  as  well  as  the  free  access  of  the  air.     The  diieetiaf 
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b  the  chief  agent  in  the  perfect  laboration  of  ihe  fertilizing  sap;  the 
air  is  a  fluid  whose  constituents  are  perhaps,  held  in  union  by  their 
q)ecific  electricities,  produced  by  the  influence  of  solar  light ;  and 
hence  air  may  be  deemed  a  vehicle  of  that  light,  though  in  a  state 
of  peculiar  modification. 

The  vital  importance,  therefore,  of  a  'perfect  exposure  of  the 
leaves  to  the  influence  of  these  two  paramount  agents,  must  be  appa- 
rent to  every  one  who  has  attentively  observed  the  various  pheno* 
mena  of  growth  and  fructification.  The  former — ^that  is,  the 
extension  of  the  shoots,  is  not  inconsistent  with  a  state  of  darkness, 
provided  a  certain  degree  of  heat  be  present ;  but  the  maturity  of 
those  shoots,  and  the  production  of  blossoms  and  fruit,  are  generally 
induced  by  the  agency  of  lights  or  more  properly  speaking — of  the 
Hreet  rays  of  the  sun.  The  subject  will  be  resumed,  when  I  come 
to  speak  of  the  operations  of  training^  &c. 

181.  Influence  of  Light  in  producing  Oxygen. — "  Plants  exposed 
to  light,'^  says  Sir  Humphry  Davy,  "  have  been  found  to  produce 
oxygen  gas,  in  an  elastic  medium  and  in  water,  containing  no  carbonic 
acid  gas;  but  in  quantities  much  smaller  than  when  carbonic  acid 
gas  was  present.  In  the  dark,  no  oxygen  gas  is  produced  by  plants, 
whatever  be  the  elastic  medium  to  which  they  are  exposed.  In 
most  cases,  on  the  contrary,  oxygen  gas,  if  it  be  present,  is  absorbed, 
and  carbonic  acid  is  produced.'** — {Agric.  Chem.  p.  204.) 

182.  Influence  of  Light  on  the  Leaves  of  Plants. — "  It  frequently 
happens  in  America,  that  clouds  and  rain  obscure  the  atmosphere 
for  several  days  together,  and  that,  during  this  time,  buds  of  entire 
forests  expand  themselves  into  leaves.  These  leaves  assume  a  pallid 
hue  till  the  sun  appears,  when,  within  the  short  period  of  six  hours 
of  a  clear  sky  and  bright  sunshine,  their  colour  is  changed  to  a 
boautifnl  green.'" 

One  of  the  most  interesting  proofs  of  the  attractive  energy  of 
»lar  light  is  founded  in  the  ternate  leaves  of  Erythrina  cristogalli^ 
»nd  laurifolia:  at  mid-day,  when  the  sun  is  high,  they  appear  as  if 
they  would  rush  to  the  zenith,  impatient  of  control:  at  night  they 
>tfe  reversed.  Each  leaf  and  leaflet  is  furnished  with  a  beautiful 
clutic  piece  of  mechanism  by  aid  of  which  its  movements  are 
beilitated. 

A  writer  in  Silliman's  Journal  mentions  a  forest  on  which  the 
8ttn  had  not  shone  during  twenty  days.  The  leaves  during  this 
period  had  expanded  to  their  full  size,  but  were  almost  white.  One 
'^'enoon  the  sun  began  to  shine  in  full  brightness,  "  the  colour  of 
^  forest  absolutely  changed  so  fast,  that  we  could  perceive  its  pro- 
8^^    By  the  middle  of  the  afternoon  the  whole  of  these  e^\AT!iS\N^ 
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forests,  many  miles  in  length,  presented  their  usual  summer  dress."*' 
— {Mag.  Nat.  Hist.  Vol.  I. — from  Silliman's  Journal.) 

183.  Influence  of  Light  upon  Fruit. — "  When  apples  are 
gathered,  thej  should  be  laid  upon  cloths  or  mats  in  the  sun, 
or  in  some  dry  place,  until  they  become  perfectly  dry  in  every 
part  of  them.  When  there  is  a  frost,  all  that  you  have  to  do  is 
to  keep  the  apples  in  a  state  of  total  darkness,  until  some  days  after 
a  complete  thaw  has  come.  In  America  they  are  frequently  frozen 
as  hard  as  stones;  if  they  thaw  in  the  lights  they  rot;  but  if  they 
thaw  in  darkness,  they  not  only  do  not  rot,  but  lose  very  little  of 
their  original  flavour.  This  may  be  new  to  the  English  reader;  but 
he  may  depend  upon  it  that  the  statement  is  correct."*^ — {English 
Gardener^  No.  261.) 

To  this  may  be  added,  that  I  have  seen  reason  to  believe  that  if 
medlars  be  preserved  in  total  darkness,  they  are  some  weeks  longer 
in  attaining  to  maturity  than  when  they  are  exposed  to  the  light. 

1 84.  To  sum  up  this  inquiry  into  the  nature  and  properties  of 
light,  I  observe  that  we  are  assured,  by  the  testimony  of  our  organs 
of  vision,  that  light — tchite  light,  as  it  is  termed — is  transmitted  to 
us  in  the  solar  beams.     The  experiments  of  Newton,  and  of  other 
philosophers,  have  led  to  the  inference  that  light  is  actually  composed 
of  seven  different  colours;  but  when  it  is  considered  that  the  spaces 
occupied  by  the  colours  of  the  spectra,  produced  by  different  sub- 
stances, vary  much  in  extent;  that  the  spectrum  from  a  prism  of 
oil  of  cassia  ''  will  be  two  or  three  times  longer  than  that  of  the  glass 
prism  ;^^  that  the  least  refrangible  colours,  red,  orange^  and  yelioVj 
will  occupy  less  spaces,  or  will  bo  more  contracted  in  a  spectrum 
from  oil  of  cajssia,  than  in  one  produced  by  sulphuric  acid;  "  that 
different   bodies   possess  very  different  powers  of  dispersing  or  of 
separating  the  coloured  rays  of  light  ;'^  again,  that,  besides  these 
anomalous  prismatic  phenomena,  an  endless  variety  of  tints  is  pro- 
duced by  the  processes  of  vegetable  and  artificial  chemistry; — ^whcn 
these,  and  many  other  facts  are  carefully  investigated,  I  think  it 
will  be  found  more  safe  to  conclude,  that  the  sun^s  rays  contain  s 
certain  principle,  by  the  operation  of  which  colours  are  produced 
and  developed ;  than  that  '^  the  white  light  which  comes  from  die 
sun,  or  from  any  other  luminous  body,  is  actually  composed  and 
made  up  of  seven  different  kinds  of  light  of  different  colours,^  and  cf 
such  only. 

We  have  seen  that  magnetic  powers  are  communieafted  ti 

needles,  and  small  particles  of  steel,  by  the  blue  rays.     The  dole 

analogy  which  may  be  traced  between  electricity  and  magnaCUsr 

might  almost  warrant  the  conjecture,  that  light  and  magnetM 
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when  under  certain  modifications  within  the  earth'^s  surface,  consti- 
tute electric  or  elementary  fire,  were  it  not  for  two  considerations  — 
first,  that  magnetism  is  produced  when  concentrated  electricity 
passes  through  space,  its  sphere  of  action  being  at  right  angles  to 
the  course  of  the  electricity: — thus  a  bar  of  steel,  placed  trans- 
versely over  a  wire  conveying  an  electrical  shock,  becomes  a  magnet; 
second,  that  magnetism  exerts  its  energy  chiefly  on  iron,  nickle,  and 
some  other  metallic  substances. 

These  facts,  and  several  other  natural  phenomena,  lead  to  the 
hypothesis  that  the  central  zone  of  the  earth,  the  belt  included 
between  the  tropics,  is  the  fountain  and  wide  field  of  solar  electricity, 
and  that  the  poles  of  the  earth  are  the  sources  of  magnetism.  The 
electric  and  magnetic  streams  circulate  in  transverse  directions,  and 
induce  the  phenomena  of  heat  and  cold,  wind  and  storm ;  in  a  word, 
all  those  atmospheric  disturbances  which  have  been  ascribed  to 
positive  and  negative  electricity. 

Murphy'^s  theory  of  the  weather  is  based  upon  conjoint  or  opposed 
electric  and  magnetic  energy:  and  so  far  it  claims  respectful  atten- 
tion, and  the  profoundest  investigation. 

185.  Theory  of  Light, — After  mature  consideration  of  facts  and 
deductions,  I  am  inclined  to  define  Solar  Light,  as  a  material  fluid — 
t«  its  nature  the  most  subtile^  penetrating,  and  energetic — the  source  of 
aU  the  phenomena  o/'Heat,  Electricity,  and  Magnetism,  {see  66).  In 
all  probability  light  itself  is  in  its  nature  subject  to  decomposition ; 
it  at  least  exerts  an  inductive  energy,  by  which  it  eiFects  the  most 
astonishing  electro-chemical  changes. 

The  direct  influence  which  light  exerts  upon  vegetable  organized 
beings,  appears  to  efiect  the  induction  of  those  electrical  currents 
^hich  regulate  the  flow  of  the  sap,  the  laboration  of  the  proper 
juice,  and  compound  secretions,  and  the  separation  and  fixation  of 
tbe  colouring  principle,  be  it  "  chlorophyll,^''  or  what  else. 

On  the  organs  ot fructification  it  acts  with  peculiar  energy,  pro- 
^cing  those  surprising  modifications  in  the  vascular  system,  which 
take  place  during  the  maturation  of  the  seed  and  fruit.  "  Organi- 
zation, sensation,  spontaneous  motion,  and  all  the  operations  of  life,^^ 
Bays  Lavoisier,  '^only  exist  at  the  surface  of  the  earth,  and  exposed  to 
tbe  influence  of  light;  without  it,  nature  itself  would  be  lifeless  and 
inanimate.  By  means  of  light,  the  benevolence  of  the  Deity  hath 
filled  the  surface  of  the  earth  with  organization,  sensation,  and  intel- 
^gence.  The  fable  of  Prometheus  might  perhaps  be  considered  as 
pTing  a  hint  of  this  philosophical  truth,  which  had  even  presented 
itaelf  to  the  knowledge  of  the  ancients."" 
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Part  II. 
HEAT. 

181.  Whatever  be  the  real  nature  of  heat,  it  may  be  said  of  it, 
as  of  liffht^  that  what  we  know  of  this  agent,  we  know  by  its  effects: 
we  perceive  its  influence  in  the  developement  and  growth  of  vege- 
tation— we  witness  its  energy  in  the  phenomena  of  expansion — for 
solids,  fluids,  and  gases,  expand  more  or  less  on  becoming  heated; 
but  our  ignorance  of  the  cause  of  heat  is  rendered  evident  by  the 
mysterious  and  contradictory  hypotheses  of  those  who  have  made  it 
a  subject  of  investigation.  The  inquiry  is  indeed  involved  in  doubt 
and  intricacy;  it  is  a  fortunate  circumstance,  however,  that,  in  as 
much  as  concerns  the  science  of  gardening,  all  the  phenomena  of 
heat  may  be  considered  as  effects  resulting  from  the  operation  of  one 
or  more  of  those  natural  agents  which  already  have  come  under 
notice.  Instead,  therefore,  of  giving  a  detailed  account  of  the 
various  theories  that  have  been  promulgated,  I  shall  restrict  myself 
to  a  few  abbreviated  extracts  from  the  works  of  modern  philosophers, 
commencing  with  a  ([notation  from  the  Elements  of  Lavoisoeb. 
(Vol.  i.  p.  52.) 

That  great  chemist  believed  heat  to  be  a  material  subikmes; 
for  after  attentively  considering  the  phenomena  of  attraction  and 
repulsion,  he  adds,  ^^  It  is  difiicult  to  comprehend  these  phenomeni 
without  admitting  them  as  the  effects  of  a  real  material  substance, 
or  very  subtile  fluid,  which,  insinuating  itself  between  the  particles 
of  bodies,  separates  them  from  each  other .'^ 

To  this  substance,  ^'  in  the  Memoir  published  in  1777,  I  gftva 
the  name  of  igneous  fluids  and  matter  of  heat:  and  since  that  tim^ 
in  the  work  published  by  MM.  de  Morveau,  BerthoUet,  de  Foiu<- 
croy,  and  myself,  upon  the  reformation  of  the  chemical  nomeD- 
clature,  we  thought  it  necessary  to  reject  all  periphrastic  expreenons- 
wherefore,  we  have  distinguished  the  cause  of  heat,  or  that  exqui- 
sitely elastic  fluid  which  produces  it,  by  the  term  cahric^ 

187. — Sir  Humphry  Davy  does  not  appear  to  admit  the  m^ 
teriality  of  heat,  or  to  consider  it  as  a  specific  fluid.  ^^  It  seODi 
possible  to  account  for  all  the  phenomena  of  beat,  if  it  be  concaved 
that  in  solids  the  particles  are  in  a  constant  state  of  Tibrntoif 
motion;  the  particles  of  the  hottest  bodies,  moving  with  thegmltf^ 
velocity,  and  through  the  greatest  space;  that  in  fluids  MideWtt 
SuidSf  besides  the  vibratory  motion,  which  must  be  oonoaifd 
greatest  ia  the  last,  the  partioVe^  Wfe  ^  motion  nrand  their  «nni 
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axes,  with  difTerent  velocities,  the  particles  of  elastic  fluids  moving 
with  the  greatest  quickness;  and  that  in  ethereal  substances,  the 
particles  move  round  their  own  axes,  and  separate  from  each  other, 
penetrating  in  right  lines  through  space."" 

188.—"  The  facility,""  says  Dr.  Young,  "  with  which  the  mind 
conceives  the  existence  of  an  independent  substance,  liable  to  no 
material  variations,  except  those  of  its  quantity  and  distribution, 
especially  when  an  appropriate  name,  and  a  place  in  the  order  of 
the  simplest  elements  has  been  bestowed  on  it,  appears  to  have 
caused  the  most  eminent  chemical  philosophers  to  overlook  some 
insuperable  difficulties  attending  the  hypothesis  of  caloric."" — '^  The 
circumstances  which  have  already  been  stated  respecting  the  pro- 
duction of  heat  by  friction,  appear  to  afford  an  unanswerable  con- 
futation of  the  whole  of  this  doctrine.  If  the  heat  is  neither 
received  from  the  surrounding  bodies,  which  it  cannot  be  without  a 
depressian  of  their  temperature;  nor  derived  from  the  quantity 
already  accumulated  in  the  bodies  themselves,  which  it  could  not 
be,  even  if  their  capacities  were  diminished  in  any  imaginable 
d^ree;  there  is  no  alternative  but  to  allow  that  heat  must  be 
actually  generated  by  friction;  and  if  it  is  generated  out  of  nothing, 
it  cannot  be  matter,  nor  even  an  immaterial  or  semi-material  sub- 
stance.'*'*— Having  drawn  a  parallel  between  the  production  of  heat 
and  sound,  and  observing  that  analogies  are  favourable  to  the  vibra- 
tory hypothesis.  Dr.  Young  adds: — "  Those,  however,  who  look  up 
with  unqualified  reverence  to  the  dogmas  of  the  modern  schools  of 
chemistry,  will,  probably,  long  retain  a  partiality  for  the  convenient, 
but  superficial  and  inaccurate,  modes  of  reasoning,  which  have  been 
founded  on  the  favourite  hypothesis  of  the  existence  of  caloric  as  a 
separate  substance;""  &c. — (From  Treatise  on  Heat^  of  the  Library 
df  Uifful  Knmoledge^  page  6.) 

189. — "  Caloric^''''  observes  Parkes,  "  is  the  name  which  modern 
chemists  have  given  to  fire,  or  the  matter  of  heat,  a  largo  portion  of 
which  is  intimately  combined  with  the  atmosphere."" — "  There  are 
•ix  sources  from  whence  we  procure  caloric;  tiz,^  from  the  sun"s 
rays,  by  combustion,  by  percussion,  by  friction,  by  the  mixture  of 
different  substances,  and  by  means  of  electricity  and  galvanism. 
The  sun  is  the  chief  fountain  which  furnishes  the  earth  with  a 
regular  supply,  and  renders  it  capable  of  supporting  the  animal  and 
vegetable  creations."" — "  It  is  now  a  prevailing  opinion,  that  the  sun 
Is  not  the  original  source  of  heat,  but  that  the  earth,  and  each 
planet  belonging  to  the  system,  is  furnished  with  the  necessary  por- 
tion of  caloric,  and  that  the  rays  of  the  sun  impinging  upon  the 
Mffth,  Mid  the  otbar  planetoij  bodies,  elicit  the  native  oaAouQ  N7V\<^ 
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is  inherent  in  them,  and  occasion  what  is  called  heat."*^    {Budimenti^ 
Nos.  50—60,  and  note.) 

190.  Theory  of  Latent  Heat. — By  the  term  latent  heat,  is  to  be 
understood  that  portion  of  caloric^  or  the  matter  of  heat,  which  is 
supposed  to  remain  dormant  or  concealed  in  matter,  and  which 
cannot  be  discovered  by  instruments,  nor  by  the  touch,  or  sense  of 
feeling.  The  hypothesis  claims  Dr.  Black  as  its  author,  whose  first 
decisive  experiment,  as  it  is  considered,  was  made  in  December  1761, 
at  Glasgow.  ^^  It  consisted  in  comparing  the  length  of  time  which 
a  given  weight  of  water  required  to  raise  its  temperature  one 
degree,  with  the  length  of  time  which  the  same  weight  of  ice 
required  for  its  liquefaction,  an  equal  heat  being  applied  in  both 
cases;  and,  also,  reversing  the  experiment,  he  compared  the  length 
of  time  required  to  depress  the  temperature  of  a  given  weight  of 
water  one  degree,  with  the  length  of  time  required  to  freeze  the 
same  quantity.  He  was  thus  enabled  to  determine,  that  the  quan- 
tity of  heat  necessary  to  enable  a  given  weight  of  ice  to  assume  the 
fluid  form,  is  equal  to  that  which  would  raise  the  temperature  of 
water  140V' 

Other  experiments  of  a  like  description,  all  tending  to  elucidate 
the  theory,  are  worthy  of  being  noticed. 

(1.)  "  Mix  equal  weights  of  ice  at  32°,  and  water  at  212°,  the 
resulting  temperature  will  be  52**,  thus  the  water  loses  J  60°.'*'     Now 
as  the  mean  temperature  of  the  two,  i,e.  212  +  32-s-  2  =  122%  it 
is  evident  that  70^  of  heat  have  been  lost  by  the  liquefaction  of  a 
w^eight  of  ice,  equal  to  that  of  the  water ;  or,  by  another  method  rf 
calculation,  double  that  quantity  of  heat  has  become  absorbed  and 
latent;  for  as  the  water  loses  160%  t.  ^.  212  -  52%  and  as  the  ice 
gains  but  20%  /.  e,  32  +  20  =  52°,  it  would  appear  that  140^  have 
vanished ;  20°,   —  the  temperature  gained  by  the  ice,  being  sub- 
tracted from  160%  the  temperature  lost  by  the  water,  leaving  140°, 
as  above.'' 

(2.)  ''*'  If  water  be  cooled  to  22%  and  then,  by  agitation  er 
otherwise,  be  made  to  freeze,  a  fourteenth  part  of  the  whole  will  be 
frozen,  and  the  temperature  will  rise  to  32^ ;  here  the  water  that 
freezes  gives  out  its  latent  heat,  viz.  140%  which,  being  divided 
among  the  fourteen  parts,  raises  the  temperature  of  each  10%  tbsiisi 
from  22«»  to  82*'.'' 

^8.)  *'  If  ice  and  water  of  the  same  temperature  be  placed  flfV- 

'distant  from  fire,  the  ice  will  be  melted  into  water  ai-  SS^i^in 

'  pteoisely  the  same  time  that  the  water  requiroi  to  atfeua  tbe 

"toinpemture  of  172°;  and  172  -  82  =  140°,  as  befiDcoi''.  .  ii//  r-" 

Connected  with  the  above,  tlietQ  at^  Qthac  facts  which  by  some 
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may  be  considered  aa  tending  to  establish  the  theory  of  latent  heat. 
I  extract  the  following  quotation  from  the  Treatise  07i  Heat^  of  the 
Library  of  Useful  Knoicledge ;  observing,  that  if  the  experiments 
therein  detailed  be  minutely  weighed,  and  compared  with  those 
whereon  the  theory  is  more  immediately  grounded — some  of  which 
have  been  detailed  above — they  will,  I  think,  be  found  to  throw  a 
shade  of  doubt  upon  that  hypothesis,  which  heretofore  has  been 
received  with  almost  unhesitating  credence. 

191.  "/c»  cannot  be  raised  higher  than  the  temperature  of  32® 
without  melting;  but  water  may,  under  certain  circumstances,  be 
cooled  much  lower  without  freezing.  Mr.  Dalton  succeeded  in 
reducing  it  to  5°  of  Fahrenheit  before  it  solidified.  Agitation  is 
unfavourable  to  this  experiment,  occasioning  the  water  to  freeze 
instantly,  and  its  temperature  to  rise  to  the  freezing-point.  It  was 
proved  by  Dr.  Black  that  water  which  has  been  deprived  of  air  by 
boiling,  freezes  more  readily  than  unboiled  water,  on  account,  as  he 
supposed,  of  a  slight  agitation  upon  its  surface,  occasioned  by  the 
attraction  of  air.  Whatever  particles  impair  the  transparency  of 
water,  when  mixed  with  it,  produce  the  same  effect ;  but  the  most 
effectual  method  of  determining  the  congelation  of  water  which  is 
colder  than  the  freezing-point,  is  to  introduce  a  particle  of  ice  or 
snotc :  crystallization  instantly  commences.  Sir  Charles  Blagden 
exposed  to  the  atmosphere  two  vessels  containing  distilled  water^ 
when  the  temperature  was  about  20®  and  the  day  calm ;  one  of  the 
vessels  be  covered  slightly  wuth  paper;  the  other,  being  left  un- 
covered, the  temperature  of  the  water  in  the  covered  vessel  sunk 
numy  degrees  below  32°  without  freezing,  while  ice  invariably 
formed  upon  the  surface  of  the  other  vessel,  before  a  thermometer 
immersed  in  it  was  cooled  quite  to  the  freezing-point.  This 
difference  he  accounted  for  on  the  supposition,  that  the  frozen 
particles  which  float  in  the  air,  at  that  temperature,  being  permitted 
to  come  into  contact  with  the  water  in  the  uncovered  vessel, 
occasioned  the  process  of  congelation  to  commence.  The  effect  of 
oil  poured  upon  the  surface  of  water  in  preventing  it  from  freezing, 
may  be  ascribed  to  the  same  cause.'^  {Treatise^  page  43.) 

I  would  suggest  the  inquiry,  whether  heat  be  not  a  conventional 
term  for  an  effect  produced  by  electro-chemical  agencies :  whether 
all  the  phenomena  of  increase  in  temperature,  of  combustion,  and  of 
inflanuDation,  on  the  one  hand ;  and  of  refrigeration  and  freezing  on 
the  other,  may  not  be  produced  solely  by  an  exchange,  or  alteration 
(t  electric  relations  \  Freezing,  though  co-incident  wiUi  cold,  does 
not  wholly  depend  upon  it,  as  has  been  seen  above ;  it  appears  to 
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result  from  somo  act  implying  friction,  concussion,  or  attraction  ; 
and  then,  is  attended  with  an  increase  of  heat !  Can  an  increase, 
one  really  determinable  as  such  by  the  thermometer,  be  occasioned 
by  the  escape  of  caloric  i  Should  we  not  beinc  lined,  were  it  not 
for  the  weight  of  authority,  and  the  sanction  of  theory,  to  ascribe 
that  increase  of  temperature  to  the  acquisition,  or  reception,  rather 
than  to  the  loss  of  heat !  That  which  has  been  said  on  the  subject 
of  combustion,  by  Dr.  Ure,  appears  to  be  equally  applicable  to  the 
theory  of  heat ;  it  is  in  substance  as  follows : — "  The  evolution  of 
heat  is  not  to  be  ascribed  simply  to  gas  parting  with  its  latent  store 
of  that  ethereal  fluid,  or  to  its  fixation  or  combustion.  No  peculiar 
substance  or  form  of  matter  is  necessary  for  producing  the  effect ;  it 
is  a  general  result  of  the  action  of  any  substances  possessed  of  strong 
chemical  attractions^  or  different  electric  relations ;  and  it  takes  place 
in  all  cases  in  which  an  intense  and  violent  motion  can  be  conceived 
to  be  communicable  to  the  corpuscles  of  bodies.^^  As  this  principle 
or  axiom  appears  to  be  very  comprehensive,  I  would  endeavour  to 
corroborate,  as  well  as  to  interpret  it,  by  referring  to  the  principles 
of  electro-chemical  action  laid  down  at  No.  102 ;  and  also  to  the 
paragraph  on  Ice  and  Snotr^  No.  105,  page  110. 

192.  Heating  Poxcer  of  the  Prismatic  Spectrum. — If  the  reader 
refer  to  No.  176  of  the  present  section,  he  will  perceive  the  order 
and  arrangement  of  the  colours  produced  by  the  decomposition  of 
the  solar  rays  of  light ;  of  these,  the  yellow,  or  central  ray,  is  the 
most  luminous ;  and  consequently  might  be  supposed  to  possess  the 
greatest  heating  power.     "  Dr.  Hcrschel,  however,  found  that  the 
heat  increased  from  the  violet  to  the  red  end,  the  heat  of  the  orange 
being  greater  than  that  of  the  yellow ;  and  the  heat  of  the  red  being 
greater  than  that  of  the  other  colours ;  but  upon  placing  his  ther- 
mometer beyond  the  red  rays,  and  in  the  dark,  he  was  surprised  to 
observe  that  the  mercury  still  rose ;  and  upon  repeating  this  experi- 
ment under  a  variety  of  circumstances,  he  established  the  remark- 
able fact,  that  the  heat  was  the  greatest  at  a  point  beyond  the  red 
extremity  of  the  spectrum,  and  at  a  spot  upon  which  none  of  the 
luminous  rays   at  all  fell.     Hence  he  concluded,  that  there  were 
invisible  rays  in  the  sun's  light  which  had  thepotrer  of  producing  heaij 
and  which  had  a  less  refrangibility  than  red  light.     This  result  was 
confirmed  by  Sir.  H.  Englcfield,  and  also  by  Sir  Humphry  Davy, 
who  repeated  the  experiments  in  the  rays  of  an  Italian  ran ;  and 
by  means  of  thermometers  with  minute  bulbs.  Sir  H.  Englefirid 
obtained  the  following  results : — 
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Blue       • 

• 

•        66^  temperature. 

Green 

• 

58         do. 

Yellow    . 

• 

62         do. 

Bed 

. 

72          do. 

Beyond  red 

• 

79          do. 

The  prisniB  by  which  all  these  experiments  were  made,  were,  we 
believe,  of  flint  glass.  It  has  been  recently  proved  by  M.  Seebeck, 
(Edinburgh  Journal  of  Science^  No.  I.  358,)  that  the  heating  power 
of  the  colours  of  the  spectrum  depend  upon  the  substance  of  which 
the  prism  is  made.     Thus : — 

In  water,  the  greatest  heat  ip  in  the        .  yellow. 

Bnlphurio  acid»  solutions  of  muriate  of  am-) 
monia,  and  corrosive  sublimate     \         .      ) 
Crown  or  plate  glass         .        •        .        •        middle  of  red. 
Flint  glass beyond  the  red  *.*' 

These  variations  in   the  position  of  the  heating  rays,  might 
authorize  the  suspicion,  that  there  must  bo  something  in  the  com- 
position of  the  refracting  medium,  which  effects  the  developement  of 
both  the  coloured  image  and  the  heat.     1  suspect  that  both  the  one 
and  the  other  are  results  of  electro-chemical  decompositions ;  as  it 
is  alflo  probable,  the  developmeent  of  the  electric  fluids  by  friction  of 
silk  upon  glass,  will  be  found  to  be.     Where  all  is  wonder,  the 
mind  need  not  be  staggered  by  the  suggestion,  that  the  refracting 
medium  may  act  chemically  upon  the  sun'^s  rays,  and  produce  the 
double  phenomena  of  coloured  and  heating  rays,  varying  in  position, 
or  extent,  according  to  the  nature  of  the  medium  through  which 
they  pass. 

Light  and  heat  exert  a  mutual  energy  over  each  other,  but  they 
appear  also  to  act  independently.  On  this  subject  the  following 
quotation  will  not  be  uninteresting.  The  lunar  rays  produce  no  heat 
bowever  they  may  be  concentrated. 

*^  De  la  Hire  collected  the  rays  of  the  full  moon  when  in  the 
meridian,  by  a  lens  thirty-five  inches  in  diameter,  and  threw  them 
upon  the  bulb  of  a  very  sensible  air  thermometer,  but  they  produced 
no  effect,  though  they  were  thus  concentrated  306  times. 

*^  It  is  not  however  surprising,  that  the  moon-beam  should  be 
thai  inefficient,  when  we  consider  the  extreme  feebleness  of  its 
iUominating  power,  as  compared  with  the  solar  ray  of  the  same 
lize;  the  light  of  the  latter  being  at  least  300,000  times  greater 
tbiui  the  former.  It  appears  probable,  therefore,  that  the  properties 
of  the  moon-beam  are  to  be  referred  to  its  feebleness^  as  compared 

*  See  TreaH»e  <m  Opiie$f  Ltd.  qf  Uaful  Knowledge,  p.  28;  and  Dr.  HuTTOV*i 
MimlksmmHmt  DieHoMr^,  art.  '  Sun.* 
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with  that  of  the  Bun ;  though  there  may  be  some  peculiarity  in  its 
nature,  or  some  power  in  the  surface  of  the  moon  of  retaining  the 
heat,  whilst  it  emits  the  light  received  from  the  sun.  It  is  possible 
even  that  the  moon  may  radiate  cold,'^ — Brande's  Manual  of 
Chemistry,  1836,  p.  204. 

If  philosophers  thus  indulge  in  speculative  ideas,  might  it  not 
be  pennitted  to  suggest  that  magnetism  may  be  reflected  from  the 
moon  \  Would  not  this  accord  with  the  phenomena  of  the  moon^s 
influence  on  the  tides,  and  also  with  the  new  theory  that  magnetism 
is  the  origin  oi  cold? 

193.  Of  the  Radiation  of  Heat,  as  connected  with  the  phenomenon 
of  Dew. — Dew  is  described  as  "  the  moisture  insensibly  deposited 
from  the  atmosphere  on  the  surface  of  the  earth.     This  moisture  is 
precipitated  by  the  cold  of  the  body  on  which  it  appears,  and  will 
be  more  or  less  abundant,  not  in  proportion  to  the  coldness  of  that 
body,  but  in  proportion  to  the  existing  state  of  the  air  in  regard  to 
moisture.     It  is  commonly  supposed  that  the  formation  of  dew  pro- 
duces cold,  but  like  every  other  precipitation  of  water  from  the 
atmosphere,  it  must  evidently  produce  heat.    In  the  Encyc.  ofGard,, 
No.  1198,  we  read  that,  ^''  Heat  is  radiated  by  the  sun  to  the  earthy 
and  if  suffered  to  accumulate,^''  Dr.  Wells  observes,  "would  quickly 
destroy  the  present  constitution  of  the  globe.    This  evil  is  prevented 
by  the  radiation  of  heat  from  the  earth  to  the  heavens,  during  the 
night,  when  it  receives  from  them  little  or  no  heat  in  return.     But, 
through  the  wise  economy  of  means,  which  is  witnessed  in  all  the 
operations  of  nature,  the  prevention  of  this  evil  is  made  the  source 
of  great  positive  good.     For  the  surface  of  the  earth,  having  thus 
become  colder  than  the  neighbouring  air,  condenses  a  part  of  the 
watery  vapour  of  the  atmosphere  into  dew,  the  utility  of  which  is 
too  manifest  to  require  elucidation.    This  fluid  appears  chiefly  where 
it  is  most  wanted,  on  herbage  and  low  plants,  avoiding,  in  a  great 
measure,  rocks,  bare  earth,  and  considerable  masses  of  water.     Its 
production,  too,  tends  to  prevent  the  injury  that  might  arise  from 
its  own  cause ;  since  the  precipitation  of  water  upon  the  tender 
parts  of  plants,  must  lesson  the  cold  in  them  which  occasions  it.^ 

There  is  something  very  mysterious  and  perplexing  in  this 
theory  of  the  deposition  of  dew,  in  consequence  of  cold,  produced  by 
the  radiation  of  heat ;  and  also  in  the  choice  or  discrimination  of 
appropriate  situation,  which  the  dew  evinces.  The  decrease  in 
temperature  can  scarcely  be  reconciled  with  the  fact,  that  bodiei 
possessed  of  a  certain  degree  of  temperature,  tend  strongly  to  pro- 
duce an  equilibrium  with  other  bodies  possessing  a  difierent  dfl^[iee 
of  temperature :  thus  if  a  gallon  of  boiling  water  be  poured  into  % 
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vessel  containing  a  gallon,  or  other  portion  of  cold  water,  the  heat 
of  the  former  will  be  distributed  throughout  the  whole  bulk  of 
water,  and  the  temperature,  though  changed,  will  be  equalized. 
Again,  if  a  heated  solid  body  be  plunged  into  cold  water,  the  heat 
will  be  radiated  or  distributed  throughout  the  water,  until  the 
temperatures  of  the  solid  and  fluid  become  equal ;  that  is,  until  the 
equilibrium  be  established ;  but  there  it  will  stop :  the  heated  body 
will  not,  while  in  contact  with  the  water,  become  colder  than  that 
fluid ;  nor  will  radiation,  in  the  common  acceptation  of  the  term, 
ever  produce  an  effect  so  extraordinary  ! 

Again,  at  No.  1244,  On  the  Phenomenon  of  the  Dew,  we  find, 
'Hhat  dew  appears  only  on  calm  and  clear  nights.  Dr.  Wells 
shows,  that  very  little  is  ever  deposited  in  opposite  circumstances, 
and  that  little  only  when  clouds  are  very  high.  It  is  never  seen  in 
nights  both  cloudy  and  windy;  and  if,  in  the  course  of  the  night, 
the  weather,  from  being*  serene,  should  become  dark  and  stormy, 
dew  trhicA  had  been  deposited  tcill  disappear.^''  "  A  clear  morning, 
following  a  cloudy  night,  determines  a  plentiful  deposition  of  the 
retained  vapour.  When  warmth  of  atmosphere  is  compatible  with 
clearness,  as  is  the  case  in  southern  latitudes,  though  seldom  in  our 
country,  the  dew  becomes  much  more  copious,  because  the  air  then 
contains  much  more  moisture.  Dew  continues  to  form  with  in- 
creased copiousness  as  the  night  advances,  from  the  increased 
refrigeration  of  the  ground. 

194.  ^^Denee  clouds,  near  the  earth,  reflect  back  the  heat  they 
receive  from  it  by  radiation.  But  similarly  dense  clouds,  if  very 
high,  though  they  equally  intercept  the  communication  of  the  earth 
with  the  sky,  yet  being,  from  their  elevated  situation,  colder  than 
the  earth,  will  radiate  to  it  less  heat  than  they  receive  from  it,  and 
may,  consequently,  admit  of  bodies  on  its  surface  becoming  several 
degrees  colder  than  the  air."*'  ^'  The  manner  in  which  clouds  pre- 
vent, or  occasion  to  be  small,  the  appearance  of  cold  at  night,  upon 
the  surface  of  the  earth,  is  by  radiating  heat  to  the  earth,  in  return 
for  that  which  they  intercept  in  its  progress  from  the  earth  towards 
the  heavens.  For,  although  upon  the  sky  becoming  suddenly  cloudy 
during  a  calm  night,  a  naked  thermometer,  suspended  in  the  air, 
commonly  rises  two  or  three  degrees,  little  of  this  rise  is  to  be  attri- 
buted to  the  heat  evolved  by  the  condensation  of  watery  vapour  in 
the  atmosphere,  for  the  heat  so  extricated  must  soon  be  dissipated; 
whereas  the  effect  of  greatly  lessoning,  or  preventing  altogether,  the 
appearance  of  a  superior  cold  on  the  earth  to  that  of  the  air,  will  be 
produced  by  a  cloudy  sky,  during  the  whole  of  a  long  night.**— ' 
(TiemilW6.J 
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From  these,  and  similar  considerations,  Dr.  Wells,  and  others, 
have  inferred,  and  laid  down  as  axioms,  that  ''the  formation  of  dew 
is  the  consequence  of  radiation,  that  cold  is  the  cause  of  dew,  and 
not  dew  of  cold^  as  many  have  supposed ;  and  it  is  always  found, 
during  the  formation  of  dew,  that  the  surface  of  the  ground  is  colder 
than  the  superjacent  air,  owing  to  its  radiation  of  heat  into  the 
atmosphere.  The  best  radiators  are  soonest  dewed;  hence,  grass 
and  vegetables  are  more  quickly  covered  with  dew  than  gravel 
stones  or  metals ;  and  as  the  earth  dissipates  its  heat  by  radiation, 
it  will  be  seen  that  any  slight  awning  spread  over  the  ground  will 
prevent  radiation,  and  keep  the  earth  warm.'' — Preston's  Third 
Lecture  on  Heat^  at  the  Mechanics'  Institution. 

If  the  reader  re-perusc  what  has  been  said  on  the  ascent  of 
vapours,  and  the  formation  of  clouds,  at  No.  137-8;  and  then  con- 
sider it  an  acknowledged  fact,  that  much  more  vapour  rises  during 
hot  weather  than  during  cold ;  and  yet,  that  in  settled,  dry,  and 
ver}'  hot  seasons,  so  long  as  the  atmospheric  electric  relations  remain 
undisturbed,  the  dew  is  precipitated  in  very  diminished  quantities ; 
if,  moreover,  he  inquire  upon  what  grounds  it  is  asserted  that  grass 
and  herbage  are  the  best  radiators,  and,  consequently,  become  the 
soonest  dewed,  he  will  begin  to  waver  in  his  opinion  concerning  the 
soundness  of  the  theory,  and  to  suspect  that  the  cause  of  the  pheno- 
menon of  dew,  and  the  solution  of  the  difficulties  with  which  it  is 
involved,  must  bo  sought  for  in  some  agency  independent  of  the 
radiation  of  heat. 

It  must  also  be  borne  in  mind,  in  contradiction  of  the  assertion 
before  quoted,  namely,  that  ''  the  fluid  appears  chiefly  where  most 
wanted,  on  herbage,  and  low  plants  ;*"  that,  in  confirmed  drought, 
with  the  wind  at  north,  or  north-east,  the  dew  fails,  and  the  herbage 
remains  dry.  It  should  seem  that  the  state  of  the  grass  has  much  to 
do  in  the  regulation  of  the  phenomenon :  if  that  be  rich,  juicy,  and 
verdant,  water  is  abundantly  thrown  ofi*  by  what  is  styled  vegetable 
transpiration;  but  if  through  protracted  aridity  the  plant  has 
become  weak  and  flaccid,  very  little  water  is  thrown  off:  hence  we 
may  conclude  that  the  dew,  in  a  great  degree,  is  produced  by 
growing  plants,  being  the  watery  particles  of  their  sap  exuded  from 
their  breathing  pores.  It  is  remarkable  how  very  speedily  a  change 
of  wind  to  the  south-west,  with  a  few  showers,  will  produce  dew. 
The  vital  principle  of  the  plant  is  thereby  stimulated,  and  all  its 
functions  (which  had  been  as  it  were  paralyzed  by  a  parching  siiB 
and  wind)  are  at  once  resumed. 

195.  Cause  of  the  Phenomenon  of  Dew. — Dr.  Wdl%  it  is  sud. 
bjr  a  copious  induction  of  facts^  derived  from  obwrvtttkm 
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experiment,  establishes  the  proposition  that  bodies  become  colder 
than  the  neighbouring  air  before  they  are  dewed ;  and  as  different 
bodies  project  heat  with  very  different  degrees  of  force—*'  in  the 
operation  of  this  principle,  conjoined  with  the  power  of  a  concave 
mirror  of  cloudt^  or  any  other  awning,  to  reflect,  or  throw  down 
again  those  calorific  emanations  which  would  be  dissipated  in  a 
dear  sky,  we  shall  find  a  solution  of  the  most  mysterious  pheno- 
menon of  dew."^ 

They  who  do  not  possess  Dr.  Wells'*s  Essai/j  and  who  are 
desirous  to  investigate  and  scrutinize  the  moans  which  have  been 
made  nse  of  to  ascertain  the  causes  of  the  phenomenon  of  dew,  will 
probably  be  gratified  by  an  abridged  account  extracted  from  the 
^^Eneylopofdia  of  Gardening^'''*  of  those  experiments  and  observations 
which  have  led  to  the  establishment  of  the  present  theory.  I  shall 
mark  those  passages  in  italics,  which  contain  important  facts  that 
promise  to  throw  some  light  upon  the  general  subject  under  inquiry, 
and  to  lead  to  deductions  very  different  from  those  which  have  been 
drawn  from  them. 

^*  After  a  long  period  of  drought,  when  the  air  was  very  stilly  and 
ike  iky  eerene^  Dr.  Wells  exposed  to  the  sky,  twenty-eight  minutes 
before  eumei^  previously  weighed  parcels  of  teool  and  twansdown^ 
upon  a  smooth,  unpainted,  and  perfectly  dry  fir  table,  five  feet  long, 
three  broad,  and  nearly  three  in  height,  which  had  been  placed  an 
hour  before  in  the  sunshine,  in  a  large  level  grass  field.  The  ttool, 
twelve  minutes  after  sunset,  was  found  to  bo  14*°  colder  than  the  air, 
and  to  hate  acquired  no  weight.  The  swansdown,  the  quantity  of 
which  was  much  greater  than  that  of  the  wool,  was  at  the  same 
time  13°  colder  than  the  air,  and  was  also  tcithout  any  additional 
iteiffit.  In  twenty  minutes  more,  the  swansdown  was  14^^  colder 
than  the  neighbouring  air,  and  was  still  tcifhout  any  increase  of  its 
might*  At  the  same  time  the  grass  was  15''  colder  than  the  air  four 
fist  above  the  ground.^' — (Encyc.  o/Gard.,  No.  124!0.) 

The  facts  in  this  extract  which  require  attention  are: — first,  the 

state  of  the  air:  it  was  still,  and  the  sky  serene — a  state  which 

corresponds  sufficiently  with  that  described  at  No.  138  (on  the 

Atmosphere),   Second, — the  nature  of  the  materials  employed :  they 

irere  wool  and  swansdown, — both  of  them  electrics,  and  ranking 

among  the  worst  conductors  of  heat  and  electricity ;  they  also  were 

placed   upon  a  fir  table,  that  had  been  rendered  an   insulating 

medium  and  a  non-conductor,  by  the  previous  drying,  as  well  as  by 

the  resinous,  electric  matter  which  fir  contains.     These  electrics, 

tbese  non-conductors,  then,  are  thus  insulated  at  an  elevation  of 

tliree  feti  above  the  surface  of  grass,  which  becomes  IS""  cold^t  \J3Ai\l 
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a  stratum  of  air  at  a  distance  of  four  feet  above  the  ground,  and  one 
foot  above  the  table.  Under  these  circumstances,  the  swansdown 
becomes  cooled  to  within  i""  of  the  grass  (which  most  likely  was 
dewed,  though  it  is  not  so  stated),  aild  yet  remains  dry. 

The  deduction  to  be  drawn  from  these  facts  is,  that  some  non- 
conductors do  not  receive  the  dew,  although  cooled  14^®  below  the 
temperature  of  the  neighbouring  air;  consequently,  that  the  precipi" 
tatio7i  of  dew  cannot  depend  solely  upon  the  reduction  of  temperature^ 
nor  upon  atmospheric  moisture  independent  of  the  agency  of 
vegetable  organization. 

196.  A  very  slight  covering  will  exclude  much  cold. — "  Being 
desirous,^'*  says  Dr.  Wells,  ^^  of  acquiring  some  precise  information 
on  this  subject,  I  fixed  perpendicularly  in  the  earth  of  a  grass-plot, 
four  small  sticks,  and  over  their  upper  extremities,  which  were  six 
inches  above  the  grass,  and  formed  the  comers  of  a  square,  the  sides 
of  which  were  two  feet  long,  drew  tightly  a  very  thin  cambric 
handkerchief.     The  temperature  of  the  grass,  which  was  thus  shel- 
tered from  the  sky,   was  always  found  higher  than  that  of  the 
neighbouring  grass,  which  was  uncovered,  if  this  was  colder  than  the 
air.     One  night,  when  the  fully-exposed  grass  was  11°  colder  than 
the  air,  the  latter  was  3*^  warmer  than  the  sheltered  grass ;  and  the 
same  difference  existed  on  another  night,  when  the  air  was  W 
warmer  than  the  exposed  grass.     One  reason  for  the  difference,  no 
doubt,  was,  that  the  air,  which  passed  from  the  exposed  grass,  by 
which  it  had  been  very  much  cooled,  to  that  under  the  handker- 
chief, had  deprived  the  latter  of  part  of  its  heat ;  another,  that  the 
handkerchief,  from  being  made  much  colder  than  the  atmosphere^ 
by  the  action  of  radiation  of  its  upper  surface  to  the  heavens,  would 
remit  somewhat  less  heat  to  the  grass  beneath,  than  what  it  received 
from  that  substance."*^     ^'  A   difference   in    temperature  of  some 
magnitude  was  always  observed  on  still  and  serene  nights,  between 
the  bodies  sheltered  from  the  sky  by  substances  touching  them^  and 
similar  bodies  which  were  sheltered  by  a  substance  a  little  abets 
them:'' 

Dr.  Wells  found  that  grass  sheltered  by  a  cambric  handkerchief, 
raised  a  few  inches  in  the  air,  was,  on  one  occasion,  3%  and  on 
another  4""  warmer  than  a  neighbouring  piece  of  grass,  wiik  wkiA 
the  handkerchief  was  in  contact 

These  extracts  contain  facts  of  real  practical  utility;  but  the 
philosophy  of  the  reasoning,  and  of  the  inferences  drawn,  is  doubtfnl; 
the  whole  of  the  phenomena  are  ascribed  to  the  influence  isS  radish 
tion  acting  upwards,  and  again  in  a  contrary  direction,  u  if  by 
volition.     This  taking  of  eifeota  for  causes,  will  not,  howerer,  prow 
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of  any  detiimeiit  to  the  practioal  utility  of  the  obsenrations,  as  far  as 
tliey  may  be  brought  to  bear  on  the  protection  of  fruit  trees ;  and  it 
will  not  be  amun  to  compare  them  with  the  paragraph  on  the  ^^pr<h 
UcUng  ofmLUfruit;^  mt  No.  86.  Article,  Peach. 

197.  Heat  from  a  Cwering  of  Snow. — Dr.  Wells  ascribes  the 
benefit  derived  by  vegetation  from  such  a  covering,  in  extremely 
o(dd  latttudee,  to  tke  prevention  ofradiationj  and  not  to  the  protection 
from  the  aocesB  of  a  more  intense  degree  of  cold  existing  in  the 
•tmosf^erio  regions,  *^  while  low  vegetable  productions  are  pre- 
T^ted,  by  their  covering  of  snow,  from  becoming  colder  than  the 
ahnoepkere^  in  consequence  of  their  own  radiation^  the  parts  of  trees, 
md  tall  ahmbs,  which  rise  above  the  snow,  are  little  affected  by  cold 
from  this  cause;  for  their  outermost  twigs,  now  that  they  are 
destitute  ot  leaves,  are  much  smaller  than  the  thermometers  sus- 
pended by  me  in  the  air,  which  in  this  situation  seldom  became 
more  than  2^  colder  than  the  atmosphere.^^ 

The  larger  branches,  too,  which,  if  fully  exposed  to  the  sky, 
would  become  colder  than  the  extreme  parts,  are,  in  a  great  degree, 
sheltered  by  them ;  and,  in  the  last  place,  the  trunks  are  sheltered, 
both  by  the  smaller  and  larger  parts,  not  to  mention  that  the  trunks 
must  derive  heat  by  conduction  through  the  roots  from  the  earth, 
kept  warm  by  the  snow. — (From  Essay  on  Dew^-^See  Encyo.  of 
Gard.,  No.  1204,  5,  and  7.) 

That  radiation  may  take  place  from  a  heated  surface  into  a 

eodler  medium,  no  one  can  well  doubt;   a  basin,  or  wide-mouth 

fjism  vessel  inverted,  will  receive  moisture  from  the  surface  of  the 

groand,  and  exhibit  it  in  a  condensed  state;  but  it  will  equally 

leeeiTC  it  from  dry,  sandy,  unclothed  ground,  as  from  a  surface 

covered  with  herbi^ ;  radiation  so  considered,  would  be  little  else 

thm  another  term  for  evaporation — a  process  which  implies  the 

deeompoeition  of  water,  and  its  conversion  into  vapour.     The  radia- 

tkm  alluded  to  is,  it  should  appear,  supposed  to  be  produced  by  the 

>geDcy  of  vegetable  organized  beings,  and  to  result  from  a  faculty 

which  they  possess  of  conducting  or  carrying  off  heat  from  the 

■Qtfiiee  of  the  earth,  and  propelling  it  from  their  extremities,  into 

^  aorial  medium  with  which  they  are  surrounded.     But  have  not 

^  adTocates  of  this  theory  of  radiation  overlooked,  or  lost  sight  of, 

^  peculiar  structure  of  vegetable  bodies,  and  of  all  those  electro- 

iittf^ietic  agencies  which  are  in  constant  operation  throughout  the 

dsmeirta  of  nature  ! 

la  aUanoa  to  Dr.  Wells^  remark  upon  trees,  their  vital  power, 
^  with  it,  that  degree  of  heat  which  is  essential  to  their  preserva* 
^  main  imaaoertained:  whether  evergreens  are  worse  oonduiotAta 
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than  deciduos  suhrubs  and  trees,  may  not  be  determinable,  but  cer- 
tain it  is,  that  by  the  severe  frost  of  January,  18S8,  when,  on  the  20th, 
the  mercury  fell  to  2^,  and  in  places  to  6^  below  sero,  the  Lauruatinm^ 
Bay,  Arbutus,  and  some  laurels,  receired  much  more  serious  injury 
than  any  deciduous  tree  or  shrub  that  came  under  my  observation. 

If  the  reader  review  what  has  been  said  at  No.  54,  and  compare 
it  with  the  foregoing  quotations,  he  must  perceive  that  vegetables 
are,  indeed,  most  important  instruments  of  conduction,  and  that 
they  are  constantly  employed  in  regulating  the  state  of  atmospheric 
electricity.  If  he  investigate  the  structure  and  uses  of  all  those 
pointed  terminations  of  the  leaves  and  their  serratures :  of  the  divi- 
sions of  the  corollas  and  calyces  of  flowers ;  of  the  thorns,  prickles, 
and  bristles  of  every  description;  he  may  find  ample  cause  for 
believing  that  they  are  all  destined  to  perform  very  important  oflkes 
connected  with  vegetable  vitality;  and  thus,  he^  tooy  maybe  ^Med 
from  a  copious  induction  of  facts,  derived  from  observation  and 
experiment,""  to  conclude,  that  vegetable  bodies  of  all  descriptions, 
grass,  herbage,  shrubs,  and  trees,  those  *'  beti  of  radiaton^^  which 
are  **  the  soonest  defeed,'*''  constitute,  in  fact,  an  assemblage  of  so 
many  conducting  points,  that  they  are  not  only  the  best  conductors 
of  electricity,  but  dependant  upon  its  agency,  under  one  modification 
or  another,  for  the  propulsion,  laboration,  and  distribution  of  their 
own  vital  and  secreted  fluids. — (See  Nos*  61,  62,  and  63.) 

198.  It  will  now  be  interesting  to  compare  what  has  been  quoted, 
with  a  short  extract  from  the  Natural  Hiitcry  of  SMarne^  by  that 
observant  naturalist,  Mr.  White,  on  the  attraction  of  trees. 

*'  In  heavy  fogs,  on  elevated  situations  especially,  trees  are  pei^ 
feet  alembics;  and  no  one  that  has  not  attended  to  such  matters 
can  imagine  how  much  water  one  tree  will  distil  in  a  night^s  time, 
by  condensing  the  vapour  which  trickles  down  the  twigs  and  boughs, 
so  as  to  make  the  ground  below  quite  in  a  float.  In  Ifiwiam  lan^ 
in  October,  1775,  on  a  misty  day,  a  particular  oak,  in  leaf,  dn^jpsd 
so  fast,  that  the  cart-way  stood  in  puddles,  and  the  rats  ran  with 
water,  though  the  ground  in  general  was  dusty."* 

^'  Trees  perspire  profusely,  condense  largely,  and  check  evapoia* 
tion  so  much,  that  woods  are  id  ways  moist;  no  wonder,  theiefoii^ 
that  they  contribute  much  to  pools  and  streams.  That  trees  aii 
great  promoters  of  lakes  and  rivers  appears  from  a  well-known  faet  m 
North  America ;  for  since  the  woods  and  forests  have  been  grabbed 
and  cleared,  all  bodies  of  water  are  much  (Uminished:  ao  thU 
some  streams,  that  were  very  considerable  a  century  agO|  will  not 
now  drive  a  common  milL*— ( Vide  Kaiji"b  Trmtb inlf^rtk  Awmrim) 
Beudet,  mo&t  woodlands,  forests^  and  ohaaesi  with  oi^  abeud  wilk 
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pools  and  momnton;  no  donbt  for  the  reason  given  abore.^—- (Yd.  I« 
346  and  348.) 

If  these  be  credible  facts,  oan  wo  reconcile  them  with  the  hypo- 
thesis of  radiation  of  heat.  Can  the  phenomena  be  explained  by 
that  hjrpotheeis!  TFiiy  should  trees  and  herbage  condense  such  a 
▼olnme  of  water!  Why  should  a  spot  of  freshly  digged  ground  be 
wtfred  otet  with  Aoar/roH^  when  hard,  unwrought  ground,  close  to 
it,  diall  not  exhibit  one  particle  of  rime,  unless  it  be  on  spots  where 
•ome  weeds  or  projecting  points  may  happen  to  be  standing  aboYO 
the  sorfaoe!  These  are,  to  the  reflecting  mind,  subjects  for  deep 
interest  and  inquiry!  However,  if  vegetable  bodies  beoome  dewed, 
because  they  are  the  best  radiators,  and  if  they  themselves  be  tekielm 
of  eleeiric  currmtt;  if,  moreover,  the  flow  and  direction  of  their 
vital  and  secreted  fluids  be  governed  by  the  influence  of  those  cur* 
rents,  then,  connecting  these  facts,  we  must  infer  that  the  radiating 
power  of  plants,  and  their  covering  of  dew  depend  upon  the  instru- 
mentality of  that  agent  which  induces  the  flow  of  the  ascending  cur* 
rent  of  the  sap,  and  the  expulsion  of  the  perspirable  matter  from 
the  vessels  of  their  leaves ;  and  if  so,  the  deposition  of  dew,  whether 
derived  from  atmospheric  moisture,  or  from  that  exuded  by  the  plant, 
must  of  necessity  be  considered  an  electrical  phenomenon. 

199.  The  deduction  from  all  that  has  been  stated  is  this, — ^we  are 
to  look  for  the  solution  of  this  wonderful  phenomenon  of  dew  to  the 
agency  of  lAol  prineipte^  which  induces  not  only  the  radiation  of 
heat,  the  decomposition  and  evaporation  of  water,  and  its  conversion 
into  atmospheric  air,  but  also  those  changes  which  are  in  perpetual 
operation  in  the  aerial  ocean.  In  the  sections  on  Water,  and  on  the 
Atmosphbre,  I  have  entered  somewhat  at  large  upon  the  considera- 
tion of  those  surprising  mutations,  and  therefore  need  not  recapitu- 
late in  this  place.  The  proximate  or  immediate  causes  of  the 
precipitation  of  dew  upon  grass,  and  herbage,  will,  I  think,  be  di»« 
covert  in  the  peculiar  structure  and  peculiar  condition  of  vegetable 
bodies.  This  structure  constitutes  them,  individually  or  collecUvely, 
not  only  perfect  instruments  of  electric  conducticm,  but  also  an 
sssemblage  of  myriads  at  paints^  at  which  the  aeeending  and  deeoendr 
ing  electrical  currents  meet  and  neutralize  each  ctker^  depositing  the 
aqneons  partidee  wkiok^  till  tken^  they  had  held  in  a  state  ofrepulsiony 
sr  ef  infnitety  minute  dimsion.  It  does  not  appear  that  grass  and 
herbage  are  endued  with  the  power  of  radiating  or  conducting  heat, 
in  a  degree  by  any  means  equal  to  that  of  metals — substanoes  which, 
it  is  said,  do  not  become  dewed  at  a  time,  and  under  circumstances, 
wherein  the  eiroumjacMit  hwbage  is  covered  with  minute  drops  of 
liMt,  whi^  is  not  only  very  remarkable  in  itaetf  ^  b^  ms^ 
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that  aflbrds  convincing  proofs  that  plants  do  not  become  dewed 
solely  hj  their  power  of  radiating  heat. 

That  herbage  should  not  be  dewed  at  all  times,  may  be  readily 
accounted  for  upon  the  principle  of  induction  (see  No.  68).  If  the 
surface  of  the  earth,  by  its  electrical  condition,  be  rendered  the 
attracting  surface^  when  the  state  of  the  atmosphere  is  serene  and 
tranquil,  the  floating  vapours  will  be  brought  down,  and  deposited  upon 
those  vegetable  points,  where  the  electricities  meet  and  neutralize 
each  other.  If,  on  the  contrary,  the  air  be  the  attracting  medium, 
in  consequence  of  the  partial  decomposition  of  its  components,  and 
the  formation  of  aqueous  electrified  vapours,  those  vapours  which  are 
floating  near  the  surface  of  the  earth,  the  products  of  evaporation 
and  vegetable  transpiration,  will  be  drawn  upwards;  and,  instead  of 
being  deposited  in  the  form  of  dew,  will,  in  the  aerial  regions,  be 
congregated  into  masses  of  clouds. 

The  solution  of  the  phenomenon  of  the  disappearance  of  dew 
already  deposited,  on  the  formation  of  a  stratum  of  rain  clouds  will 
be  found  in  a  similar,  but  more  sudden  change  or  transference  of  the 
electric  attractive  surface.     (See  page  189,  No.  193.) 

200.  This  tietc  of  the  agency  of  induction  will  discover  the  cause 
of  the  protection  afforded  to  vegetables  and  fruit  trees,  by  a  covering 
placed  above  them.  The  stamens  and  pointals  of  blossoms  are,  in 
fact,  so  many  pointed  conductors  of  electricity,  their  office  being  to 
convey  the  fructifying  juices,  destined  to  mature  the  seed  and  fruits. 
In  consequence  of  their  form,  they  are  equally  subject  to  become 
dewed  as  grass  is;  if,  then,  the  air  be  frosty,  the  particles  of  water, 
and  the  juices  in  their  fine  vessels,  become  frozen,  and  ice  being  a 
bad  conductor  of  electricity,  the  vital  currents  are  arrested,  and  the 
delicate  organs  of  fructification  materially  injured  or  destroyed*  Bat 
if  an  awning,  weather  boarding,  or  even  a  woollen  net,  be  placed  at 
some  distance  above  the  blossoms  (see  86),  the  point  of  contact  wiU 
be  transferred  from  the  vital  organs  of  the  seed  to  the  two  suiftces 
of  the  covering,— consequently,  the  regular  flow  of  the  ascending 
ourrent,  even  to  the  extreme  points  of  the  vessels,  being  secured,  the 
juices  of  the  flower  will  be  duly  distributed,  and  the  process  of  matu- 
ration proceed  without  impediment. 

20 J.  Condueum. — Little  now  remains  to  be  said:  I  have  endea- 
voured to  make  it  apparent,  that  the  radiation  of  keat  (being  a 
mere  effect)  cannot  afibrd  a  satisfactory  solution  of  the  phgnmnenoii 
of  the  dew ;  and  that,  so  far  from  being  an  active  canae^  radiatkit 
itself  cannot  be  philosophically  regarded  otherwise  than  as  a  Niok 
of  electro-magnetic  decomposition,  though,  in  the  present  i^^mj*"!* 
i^te  of  our  knowledge,  we  are  scarcely  authoriaed  to  mntI  that  1V9 
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hxve  attuned  the  entire  eolation  of  any  mysterious  natural  pheno- 
menon. The  day^  however,  has  dawned,  the  light  has  become  mani- 
fest, and  it  may  increase  to  an  efiulgence ;  still  I  do  not  hesitate  to 
assert,  that  if  ever  we  become  qualified  to  determine  with  precision 
the  operation  of  eauses^  it  will  be  when  philosophers,  and  men  of 
scientific  attainments,  cease  to  cavil  about  terms — about  the  exist- 
ence <^  one  or  two  electricities,  exerting  a  '^  plus  or  minus,^^  positive 
or  negative  energy — and  shall  not  only  perceive  the  intimate  union 
thst  exists  between  the  sciences  of  chemistry  and  electricity,  but 
eondoct  all  their  experimental  researches  under  the  conviction,  that 
electric  agency,  electric  developements,  and  chemical  affinities,  are 
nniversaUy  coincident  with,  and  dependant  upon,  one  another. 
Toward  this  consummation,  the  Researchei  of  Dr.  Faraday  have 
msrahalled  the  way. 


SECTION  II. 
Part  I. 

NATUBAL  HISTOBY  AND  CULTIVATION  OP  ESCULENT 

VEGETABLEa 

THE  TUBEROUS-ROOTED  TRIBE. 

Subject  1.     The  Potatoe: — Solatium  Tuberosum.    Solanim. 
Class  v.     Order  i.     Pentandria  Monogynia^  of  Linnaeus. 

The  essential  generic  character  of  the  genus  Solatium^  according 
to  Smith,  is  a  bony  of  two  cells;  Corolla,  wheel-shaped;  Anthers^ 
with  two  pores. 

202.  The  Potatoe  is  a  perennial;  it  has  a  wheel-shaped  corolla ; 
five  parted  calyx,  permanent;  a  germen  becoming  a  fleshy  fruit, 
containing  many  flat  roundish  seeds.  The  potatoe  plant  is  valued 
slmost  entirely  for  its  tuberous  root,  called  potatoes;  although  the 
green  berry,  or  apple,  is  not  unfrequently  preserved  as  a  pickle.  The 
stem  of  the  plant  rises  from  one  to  three  feet  high ;  it  is  herbaceous, 
succulent,  and  furnished  with  pinnated  leaves;  the  flowers  are 
whitish,  or  tinged  with  purple ;  the  fruit,  or  apple,  is  a  round  berry, 
green  at  first,  finally  becoming  of  a  blackish,  dmgy  purple.  The 
plant  is  supposed  to  be  a  native  of  South  America.  Humboldt  is 
doubtfiil  on  the  subject :  but  he  admits  that  it  is  naturalized  there  in 
soma  sitoatioiis. 
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"  Sir  Jogeph  Banks ""  (Loudon  3646,  from  HoH.  Trans.  1,  8) 
''  considers  that  the  potatoe  was  first  brought  into  Europe  from  the 
mountainous  parts  of  South  America,  in  the  neighbourhood  of 
Quito,  where  they  were  called  papas^  to  Spain,  in  the  early  part  of 
the  sixteenth  century.  From  Spain,  where  they  were  called  batkita$^ 
ihey  appear  to  have  foimd  their  way  first  to  Italy,  where  they 
received  the  same  name,  with  the  truflle,  tarato^fiL  The  potatoe 
was  received  by  Clusius,  at  Vienna,  in  1598,  from  the  governor  of 
Mens,  in  Hainault,  who  had  procured  it  the  year  before,  from  one 
of  the  attendants  of  the  pope'*s  legate,  under  the  name  of  tarataujli^ 
and  learned  from  him  that  it  wa£i  then  in  use  in  Italy.  In  Ger- 
many, it  received  the  name  of  cartoffel^  and  spread  rapidly  even  in 
Clusius^s  time.  To  England,  the  potatoe  found  its  way  by  a  differ- 
ent route,  being  brought  from  Virginia  by  the  colonists  sent  out  by 
Sir  Walter  Raleigh,  in  1584,  and  who  returned  in  July,  1586,  and 
probably,^  according  to  Sir  Joseph  Banks,  ^^  brought  with  them  the 
potatoe.'' 

^'  Oough,  in  his  edition  of  Camden's  Britannia^  says  that  the 
potatoe  was  first  planted  by  Sir  Walter  Raleigh,  on  his  estate  of  Youg- 
hall,  near  Cork,  and  that  it  was  ^  cherished  and  cultivated  for  food' 
in  that  country,  before  its  value  was  known  in  England;  for  although 
they  were  soon  carried  over  from  Ireland  into  Lancashire,  Qerrard, 
who  had  this  plant  in  his  garden  in  1597)  under  the  name  of  Battata 
Virginiana^  recommends  the  roots  to  be  eaten  as  a  delicate  dish, 
and  steeped  in  sack  and  sugar,  or  baked  with  marrow  and  spices,  and 
even  candied  by  the  comfit-makers." 

"  The  ^  kissing  comfits'  of  Falstaff,"  and  other  confections,  were, 
it  is  said,  *^  prepared  of  a  svceet  potatoe,  or  of  eringo  roots.  Evelyn, 
in  1669,  says,  *^ plant  potatoes  in  your  worst  ground;  take  thorn  up 
in  November  for  winter  spending ;  there  will  enough  remain  for  a 
stock  though  ever  so  exactly  gathered." — {EncycofGard^^-^^PUatoe.) 

About  the  middle  of  the  eighteenth  century,  they  began  to  be 
known  :  since  that  period  they  have  been  extensively  cultivated.  lu 
1796,  it  appears  that,  in  Essex  alone,  1700  acres  were  planted  with 
potatoes,  for  the  London  market.  In  Scotland,  this  root  was  but 
little  understood  till  about  the  year  1740.  It  is  stated  in  the  Geiwral 
Jt&part  of  Scotland,  (VoL  ii.  p.  Ill,)  that,  "in  the  year  1725*6,  the 
few  potatoe  plants  then  existing  in  gardens  about  Edinburgh,  were 
left  in  the  same  spot  of  ground  from  year  to  year,  as  reoommended 
by  Evelyn;  a  few  tubers  were  perhaps  removed  in  autuam,  and  the 
parent  plants  were  then  well  covered  with  litttf ,"  by  way  of  pro- 
teetion.~(/<lmi.  Sea  3650.) 

Dr.  Paris  observes  (I  believe  in  his  PharmacdogtQ^  tbil  ppiittoiw^ 
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fer  Beady  two  eantiiriet,  were  Tiolently  opposed,  and  particularly  in 
Franoe;  till,  at  length,  Louia  XV.  wore  a  bunoh  of  the  bloasoms  in 
die  noidat  of  hia  oourt;  when,  for  the  first  time,  the  people  obscH 
qoionaly  aoknowledged  the  utility  of  the  root.  ^^  After  all  this  oppo- 
sition,'*^ he  obsenrea,  ^^  potatoes  are  found  to  produce-*-^Mfiy  fi<w^ 
from  the  stalk ;  mgar^  from  the  root;  poiass^  by  combustion ;  ^imgar^ 
fipom  the  apples;  ioap^  or  a  substitute  in  bleaching,  from  the 
tabercles ;  finally,  when  cooked  by  steam,  the  most  farinaceous  and 
eeonomioal  <tf  all  vegetable  food.     So  much  for  prejudice."" 

aOS.  Ui0  of  PakOo&i. — ^'  The  tubers  of  the  potatoe,  from  having 
BO  peculiarity  of  taste,  and  consisting  chiefly  of  starch,  approach 
nearer  to  the  nature  of  flour,  or  farina  of  grain,  than  any  vegetable 
root  production.  With  the  flour  of  potatoes,  puddings  are  made, 
nearly  equal  in  flavour  to  those  of  millet:  with  a  moderate  propor- 
tion of  wheat  flour,  bread  of  excellent  quality  may  be  formed  of  it ; 
and  potatoe  starch,  independently  of  its  use  in  the  laundry,  is 
considered  as  equally  delicate  food  as  sago  or  arrow-root."' — Enc^e. 
rfGard.,  S6Jil.) 

204,  Sir  Humphry  Davy,  in  speaking  of  the  products  of  plants^ 

ibus  noiiees  the  potatoe : — '*  In  bulbous  roots,  and  sometimes  in 

mnnKm  roots,  a  large  quantity  of  starch,  albumen,  and  mucilage, 

lie  often  found  deposited  in  the  vessels;  and  they  are  moat  abundant 

ifter  the  aap  has  ceased  to  flow,  and  alibrd  a  nourishment  for  the 

early  shoots  made  in  spring.    The  potatoe  is  the  bulb  that  contains 

die  largest  quantity  of  soluble  matter  in  its  cells  and  vessels;  and 

it  is  of  most  importance  in  its  application  as  food.     Potatoes  in 

SmmHkl  qford  from  one-fifth  to  one-aevrntA^  (f  their  toeight  of  dry 

tittnh.    From  100  parts  of  the  common  kidfieg  potatoe.  Dr.  Pearson 

obtsined  from  38  to  20  of  starch  and  mucilage ;  and  100  parts  of 

the  apph  p^atoe  in  various  experiments,  aflbrded  me  from  18  to  SO 

pwta  of  pure  starch."" 

From  the  analysis  of  Einhofi»  it  appears  that  7680  parts  of  potatoe 
aflbrd: — 

Of  Search 1163 

Fibrous  matter  toalog^us  to  stalxsh  .  540 

Albomen.  •  •'  .  •  •    107 

Mnoilage  in  the  state  of  a  niurated  eolation.  •  312 

2113 
Agrio*  Chenu  p.  128. 

My  own  experiments  accord  sufficiently  with  the  foregoing.  In 
^^  year  1828,  I  j>aid  considerable  attention  to  the  preparation  of 
^%iet  Haiieht  Witb  •  view  of  ascertaining  the  exact  quantity  that 


i 


200  THB  POTATOE.  [mAT. 

would  be  yielded  by  a  given  weight  of  the  tubers;  and  after  repeated 
experiments,  I  think  I  may  affirm,  that  although  some  kinds  yield 
more  than  others,  yet  the  average  quantity  of  starch  in  any  given 
weight,  will  more  frequently  fall  short  of,  than  exceed,  one-sixth 
part  of  the  weight  of  the  unpeeled  roots.  From  some  early  potatoes, 
I  obtained  scarcely  one  pound  from  fourteen ;  the  results  of  two 
experiments,  which  are  now  to  be  detailed,  may  be  taken  as  an 
average  of  a  great  number  of  others. 

The  terms  ^^wr  s^nd  farina  should  certainly  be  rejected :  potatoes 
contain  no  flour  in  the  proper  acceptation  of  the  term:  that  powdery 
substance  which  they  deposit  is  starch  or  amylum^  and  it  is  wholly 
destitute  of  gluten — a  substance  indispensably  required  for  the  pro- 
duction of  the  mass  of  dough,  which,  after  being  duly  fermented 
and  baked,  becomes  bread.  The  amylum  of  potatoe  will  combine 
with  wheaten,  or  other  flour,  in  the  proportion  of  one- eighth  to  one- 
fourth  of  the  flour,  and  will  tend  to  whiten  the  bread.  It  will  do 
more,  for  if,  as  is  sometimes  the  case,  the  fermentation  be  imperfect, 
the  batch  of  bread,  which  if  made  of  flour  only,  would  be  "«arf''  and 
doughy,  will  be  improved  in  its  texture,  and  instead  of  being  brown 
and  tough,  will  be  whitish  ^'short,^  and,  in  proportion,  more  palatable 
and  easy  of  digestion.  But  potatoe  starch  alone,  can  never  be  made 
into  bread,  and  therefore  cannot  become  a  substitute  for  flour. 
However,  it  may  be  brought  in  as  a  very  useful  adjunct;  for  if  a 
large  stock  of  potatoes  remain  unconsumed  at  the  end  of  a  season,  as 
was  the  case  in  1828,  when  hundreds  of  sacks — ^the  surplus  of  the 
vast  yield  of  1827 — ^were  thrown  away,  or  given  to  pigs,  being 
unsaleable  at  one  shilling  per  sack ;  if,  at  such  a  time  of  plenty, 
some  machines  were  employed  to  manufacture  potatoe  starch  from 
the  surplus  stock,  a  valuable  supply  of  very  nutritious  food  would 
be  prepared,  which  in  the  event  of  a  bad  harvest  might  tend  to  keep 
down  the  exorbitant  price  of  bread  flour. 

Restdts  of  two  Experiments. 
(1.)  From  8  pounds  of  unpeeled  potatoes : — 

Amylum,  or  starch lib,  501. 

Pu]p»  pressed  by  hand  •••.•,         1     11 
Loss  in  water  or  soluble  matter.      •       •       •       •        4    15 

(2.)  From  8  pounds  of  peeled  potatoes : — 

Amylum^  or  starch 13' 

Peelings^  weighed 15 

Pulp,  pressed 1    I4 

Loss  in  water,  &c       ••••..  3    10 

TboB  it  uppean  that  the  yield  of  starch  in  4ecref»ed  fa^  ^pmGag,  tti 
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therefore,  the  potatoes  should  be  merely  cleaned  by  brushing  under 
water,  and  by  repeated  washings. 

205.  Other  Uses  of  the  Potatoe:  Salubrity. — Potatoes  appear  to 
be  particularly  useful  in  the  manufacture  of  bread,  by  promoting  the 
fermentation  of  the  dough.  To  effect  this,  they  may  be  introduced 
among  the  flour,  after  being  boiled  to  a  mealy  state;  but  the  best 
method  is  to  employ  them  as  a  ferment.  For  two  pecks  of  flour, 
take  from  two  to  four  pounds  of  mealy  potatoes — the  former  quantity 
will  be  enough,  if  it  be  preferred.  Boil  them  till  they  will  pulp 
readily  through  a  colander,  and  when  lukewarm,  add  to  the  pulp 
ene-fourth  of  the  barm  (yeast)^  which  would  have  been  used  without 
potatoes.  The  pulp,  if  too  dry,  should  be  brought  to  the  consistence 
of  thin  paste  by  the  addition  of  milk-warm  water,  and  then  a  table- 
spoonful  or  two  of  moist  sugar  or  honey  may  be  added :  cover  the 
mixture  with  a  plate  or  cloth,  and  let  it  stand  near  the  fire  till  a 
strong,  frothy  head  arise.  This  potatoe  yeast  should  be  blended 
with  about  a  twelfth  or  sixteenth  part  of  the  flour,  to  work  as 
*^  sponge,^  in  the  centre  of  the  mass,  in  order  to  secure  the  fermen- 
tation of  the  whole.  Some  bakers,  I  have  been  credibly  informed, 
have  given  two  guineas  for  a  receipt  to  prepare  potatoe  yeast;  and  it 
is  considered  so  effectual  in  promoting  fermentation,  that  the  misfor- 
tune of  a  ^^ead^  (heavy)  batch  is  seldom  incurred  when  it  is  used. 
It  is  said  by  some  who  ought  to  know  the  fact,  that  bread,  worked 
with  a  due  proportion  of  potatoes,  is  at  least,  two  shades  whiter  in 
colour,  and  of  much  better  texture  than  when  it  is  wrought  with 
the  yeast  of  beer  only:  to  which  it  may  be  added,  that  the  bitter 
taste  frequently  communicated  by  such  yeast,  is  wholly  obviated, 
and  the  ferment  can  be  employed  liberally,  with  almost  a  certainty 
of  a  corresponding  good  result. 

The  question  of  the  salubrity  of  the  potatoe  has  been  agitated 
with  great  partiality.  By  some,  the  root  is  said  to  possess  poisonous 
qualities,  particularly  after  hot  and  dry  summers ;  and  when  used  as 
the  chief  article  of  food,  to  be  a  proximate  cause  of  typhus  fever. 
By  others,  it  is  extolled  as  the  finest,  the  most  nutritive  of  vegetables. 
The  truth  is  that  millions  employ  the  potatoe  liberally,  and  remain 
strong  and  healthy:  but  with  some  it  proves  flatulent,  and  difficult 
of  digestion.  In  an  economical  point  of  view,  it  can  never  be  re- 
commended as  a  substitute  for  bread;  and  they  reason  unwisely  who 
compare  potatoes  with  wheat,  or  other  farinaceous  substances.  The 
analyses  of  Davy  have  proved,  that  out  of  four  specimens  of  wheat, 
that  which  contained  the  smallest  proportion  of  nutritive  matter 
yielded-— of  starch,  70  parts,  and  of  gluten,  24  parts  =:  94  parts  out 
of  100.    If  a  substitute  for  wheat  must  be  found,  let  ub  aeok  it  \u 
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Indian  eoruy  or  other  farinaceous  grain,  not  in  a  tuberous,  wat^ 
root,  which,  at  the  most,  does  not  contain  one-third  of  its  weight  of 
nutritive  substance. 

206.  Varieties  of  the  Potatoe. — These  are  very  numerous,  and 
they  are  generally  distinguished  by  local  names,  known  only  in  the 
immediate  neighbourhood  where  they  are  produced.  Loudon,  from 
among  the  round  sorts,  selects  the  following :— * 

^^  The  champion;  early  and  late  varieties. 

The  ox-noble;  very  large,  and  of  peculiar  flavour. 

The  round  red;  middle-sised,  and  smooth. 

The  rotiffh  redy  or  Lancashire.'^ 
From  the  oblong : — 

"  The  red-nosed  otal. 

The  oblong  red;  varied  with  white. 

The  oblonp  white. 

The  American  red. 

The  Irish  red,  or  pint. 

The  bright^  or  Uood-red^  or  applet'' 
From  among  the  kidney-shaped : — 

^^  The  common  white  kidney. 

The  red  kidney;  esteemed  more  hardy. 

Bangor  Cvp;  Irish,  productive,  and  excellent.^ 
One  of  the  best  round  varieties,  is  the  early  Shaw;  it  is  of  a 
medium  sixe ;  tlio  skin  of  a  light  clear  brown,  covered  with  a  rusMty 
membrane,  which  gives  it  a  degree  of  roughness  to  the  touch;  the 
tubers  ripen  early  in  the  autumn,  and  keep  well  till  Maroh ;  the 
texture  is  mealy,  and  tlie  flavour  very  pure.  Among  the  early  kidney, 
the  ash-leaved  is  a  peculiar  and  deserved  favourite,  and  for  winter 
stock,  an  oblong  kidney,  with  pinkish  eyes,  and  very  white,  mealy 
pulp,  first  introduced  from  Wales,  by  the  late  Mr.  Grenfil;  i(  is  no 
doubt  of  Irish  origin. 

Dr.  Hunter  and  Mr.  Knight  agree  in  opinion,  that  the  domtioQ 
of  a  yariety  is  about  fourteen  years*.  Scotch  and  Irish  potatoes  ar« 
said  to  degenerate,  when  removed  into  England.  Some  v«ri«tiei| 
Buoh  as  the  early  ash-leafted^  early  frame^  early  dwarfs 
and  early  Manchester^  do  not  produce  bloesonrui ;  and,  in  the 
language  of  some  districts,  are  termed  ^'  no-blowers.^ 

207.  Propagation, — The  potatoe  may  be  propagated  iWmi  m^ 
by  cuttings,  by  layers  of  the  young  shoots,  by  sprouts  from  the  eyts^ 

*  If  this  opinion  be  correct,— and  there  appears  sufficient  ressoin  to  mapgsm 
that  it  is  soy — it  should  be  the  endeavour  of  every  praetioal  hortlenltarlil^  to  iaiw 
dnoe  new  varieties,  from  seed  suitable  to  looal  dveumstsiioes  sad  pssslisiUlM  if 
#914  ^y  eroemg  sitiveni^  approved  qumlities. 
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and  by  cuttings  or  portioiii  <tf  the  potatoe,  containing  one,  two,  or 
three  buds  or  eyee ;  and  this  method  appears  to  be  the  best,  is  by 
Cur  the  most  frequently  practised,  and  is  known  to  ahnost  every 
cottager  who  possesses  a  rod  of  land. 

(a.)  By  9esd^  to  procure  fresh  varieties.  The  apples,  according 
to  Aberorombie,  are  to  be  gathered  when  fully  ripe,  in  September 
and  October,  and  the  seeds  taken  out,  and  kept  till  spring.  They 
are  then  to  be  sown  (not  thickly)  in  small  drills ;  and  when  the 
young  plants  are  two  or  three  inches  high,  they  are  to  bo  thinned  to 
the  distance  of  five  or  six  inches.  At  the  end  of  October,  the  roots 
will  supply  small  potatoes,  which  must  be  taken  up;  of  these,  a  por- 
tion of  the  beet  are  to  be  preserved  for  planting,  in  the  next  spring. 
The  succeeding  summer^s  and  autumn's  growth,  will  determine 
the  quality,  and  the  approved  varieties  may  be  retained  for  future 
culture. 

It  may  be  asked,  how  is  it  possible  to  procure  ieedlingi  from 
varieties, — such  as  the  famous  ash-leaved  kidneys,  or  other  early 
potatoes,  which  produce  little  or  no  bloom  i    The  practical  answer 
has  been  returned  by  Mr.  Knight.    He  plants  a  tuber  which  he 
wishes  to  render  prolific,  in  a  hillock  of  earth,  raised  from  twelve  to 
eighteen  inches  above  the  common  level  of  the  bed  or  border ;  and 
as  the  stalks  advance  in  height,  fastens  them  with  shreds  and  nails, 
or  by  ties,  to  one  or  more  strong  stakes.     He  then  pours  from  the 
ipout  of  a  watering  pot,  a  heavy  stream  of  water  on  the  hillock,  so 
••to  wash  away  the  soil  from  the  tuber,  and  entirely  to  expose  those 
prosesses  of  the  roots  which  would  bear  the  young  potatoes,  leaving 
ilie  plant  to  communicate  with  the  soil  solely  by  means  of  the  finer 
Sbious  roots.    By  thus  preventing  the  formation  of  a  single  indi- 
vidoal  potatoe,  the  vital  energy  of  the  leaves,  which  would  other- 
wise have  been  exerted  in  the  formation  of  tubers,  is  diverted  to 
the  or^HS  ofjructification;  and  thus,  a  crop  of  blossoms  and  seed  is 
Noored.     These  blossoms  may  be   '^crossed,'"  by  obliterating  the 
sUmeos  of  two  or  more  varieties,  and  impregnating  the  remaining 
fiitiUsflu  by  the  farina  of  some  other.      Que  especial  precaution^ 
nuiit  be  minutely  attended  to;  it  is  this : — The  formation  of  under- 
pooad  tubers  being  prevented,  catdine  bulbs,  that  is,  a  kind  of 
gTMsish  bulbs,  seated  at  the  axils  of  the  leaves,  will  often  be  pro- 
dooel    £)very  one  of  these  must  be  immediately  removed,  other- 
^tbe  nutritive  juices  will  be  diverted  from  the  organs  of  fVuctifi- 
<^oii,  and  the  blossom  will  generally  drop  off,  or  prove  abortive. 
^^^^  fertile  Jhteers  and  berries  are  once  produced,  the  seeds  may 
be  coUoeted,  and  sowed  according  to  the  foregoing  directions,  or  on  a 
Mtkhoi-bed. 
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(b.)  By  cuttings^  or  layers  of  ike  etalie,  or  by  eueiere. — CutHnj 
of  the  young  stalks,  five  or  six  inches  in  length,  are  to  be  set  in  ill 
months  of  May  and  June,  in  fine  light  earth,  or  under  a  hand-glaa 
Layers  of  the  stalks,  more  than  a  foot  long,  may  be  made,  eithc 
with  or  without  cutting :  cover  the  layers  with  earth,  three  inchc 
deep,  and  leave  the  extremities  of  the  shoots  exposed:  they  will  emi 
roots  at  each  joint,  and  produce  full-grown  potatoes  in  autumn 
Suckers^  or  offset  sucker  roots,  may  be  removed  in  June,  and  wil 
produce  a  crop  the  same  year. 

(<?.)  By  portions  of  the  rootSj  or  tubers. — This  is  the  method  b; 
which  the  general  crops  are  obtained ;  and  the  size  of  the  cutting 
becomes  an  object  of  some  consideration.  Some  extensive  fiel< 
planters, — and  in  districts  where  the  finest  potatoes  are  produced,— 
and  whence,  occasionally,  many  sacks  are  sent  to  London,  althougl 
the  distance  is  100  miles, — select  fine  and  large  potatoes,  and  on 
them  into  sets,  containing  each  but  one  eye.  Such  sets,  I  am  assured 
produce  the  best,  and  the  most.  The  soil  in  which  these  fine  potatoe 
grow,  is  chiefly  sandy ;  much  of  it  appears  to  be  sharp,  silioeoii 
sand ;  but  there  is  also  an  admixture  of  calcareous  sand,  and  abim 
dance  of  vegetable  mould :  it  is  grayish-black,  perfectly  light,  am 
has  not  a  gravel  stone  in  it. 

*^  Knight  has  found  that  for  a  late  crop,  small  sets  may  be  uaed 
because  the  plants  of  the  late  varieties  always  acquire  a  consideraU 
age  before  they  begin  to  generate  tubers;  but  for  an  early  crop,  I 
recommends  the  largest  tubers,  having  found  that  those  uniform 
aflbrd  strong  plants,  and  readily  recover  if  injured  by  frost;  beeav 
as  they  are  fed  by  a  copious  reservoir  beneath  the  soil,  they  speed 
are  re-supplied  by  vigorous  stems  and  foliage,  when  those  first  [ 
duced  are  destroyed  by  frost  or  other  oause.^    He  adds,  ^^  when 
planter  is  anxious  to  have  a  crop  within  the  least  possible  time, 
will  find  the  position  in  which  the  tubers  are  placed  to  vegetate 
no  means  a  point  of  indifference ;  for  these  being  shoots  or  bnuu 
which  have  grown  thick  instead  of  elongating,  retain  the  dispoi 
of  branches  to  propel  their  sap  to  their  leading  buds,  or  pointa 
distant  from  the  stems  of  the  plants,  of  which  they  once  ft 
parts.     If  the  tubers  be  placed  with  their  leading  buds  upwai 
few  very  strong  and  very  early  shoots  will  spring  from  them ; 
their  position  be  reversed,  many  weaker  and  later  shoots  ^ 
produced ;  and  not  only  the  earliness,  but  the  quality  of  th 
duce,  in  size,  will  be  much  affected.^ — (Encyo.  of  Gard.^  No. 
208.  Season  and  methods  of  planting. — The  first  fortai 
April  is  a  very  proper  season  for  planting  the  chief  cropi 
enrty  potMtoeB  may  even  be  b^  in  February  or  March;  but  ti 
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be  in  more  danger  of  receiving  injury  from  froeta.    The  later  sorts 
may  be  planted  during  the  last  fortnight  of  April,  and  thence  to  the 
end  of  May,  and,  occasionally,  early  in  June.     The  best  soil  is  a 
light,  fresh,  nnmixed  loam,  so  rich  as  to  require  no  manure ;  or,  if 
any,  only  that  of  vegetable  compost  from  decayed  leaves,  turf,  or  the 
like.     A  soil  inclining  to  eandy,  is  better  than  strong,  heavy  land ; 
lod  the  field  is  usually  to  be  preferred  to  the  garden.     ^^  Potatoes,^ 
MThael  observes,  ^^do  not  in  general,  prosper  in  a  binding  soil, 
onless  plenty  of  opening  manure  be  put  into  it.     Where  the  soil  is 
of  this  nature,  he  directs  trenches  to  be  made,  about  thirty  inches, 
or  three  feet  apart,  and  a  layer  of  long  dry  dung,  to  be  put  into  each; 
the  potatoe  cuttings  to  be  set  in  the  dung,  in  a  row,  about  twelve 
inches  apart,  and  then  to  be  covered  with  earth,  four  or  five  inches 
deep.     If  the  soil  be  light,  some  recommend  the  planting  to  be  per- 
formed with  a  blunt  pointed  dibber,  and  if  the  plot  be  large,  to  use 
a  strong  dibber,  about  a  yard  long,  with  a  cross  handle  at  top,  for 
both  hands,  the  lower  extremity  to  be  shod  with  iron,  and  to  have  a 
ihort  cross-piece,  or  shoulder,  about  four  or  five  inches  from  the 
bottom,  as  a  guide,  to  make  the  holes  of  equal  depth,  one  person 
itriking  the  holes,  and  a  boy  dropping  a  set  into  each  hole.     The 
earth  is  then  to  be  struck  upon  them,  as  each  row  is  planted,  either 
with  the  dibber  or  hoe.     Potatoes  may  be  planted  year  after  year 
in  the  same  ground;  I  know  those  who  say,  that  for  thirty  years, 
potatoes  haw  been  set  in  the  same  spoty  and  that  with  the  assistance 
of  no  other  manure  than  that  of  inland  coal  ashes  and  road  sand. 

209.  Since  the  appearance  of  the  first  edition,  I,  among  others, 
bave  profited  by  the  experience  of  the  late  Mr.  Knight,  made  known 
bj  his  many  luminous  papers  on  potatoe-culture.  My  private  corres- 
pondence on  the  subject,  commenced  in  1831 :  and  from  a  letter, 
dated  Feb.  4th  of  that  year,  I  extract  the  following  passage,  which 
naj  serve  as  a  compendium  of  Mr.  Knight^s  principles  and  practice. 
'*  I  always  plant  the  tubers  whole^  selecting  the  largest  I  can  raise, 
UMi/ytMn  wry  early  craps^  (these  remarks  allude  to  the  ash-leated 
Uhqr.)  As  respects  winter  store  it  is  observed,  ^'  As  a  general  rule, 
I  tfiink  potatoes  ought  to  be  planted  in  rows  distant  from  each  other, 
^  ptopc^ion  to  the  height  of  the  stems :  the  height  of  the  stems  being 
1^  diree  feet,  the  rows  ought  to  be  four  feet  apart,  and  the  tubers  of 
^Hry  largest  varieties  planted  whole^  never  to  be  more  distant  from 
^^tttre  to  centre,  than  six  inches.  By  such  mode  of  planting,  the 
ptttet  quantity  of  leaf,  (the  organ  in  which  alone  the  vital,  nutri« 
tive inid  is  made,)  is  exposed  to  the  light:  the  rows  always  pointing 
^  noi^  to  sonth,^ 

Always  keeping  these  principles  in  view,  yet  having  learaei 
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from  experience,  and  by  perusal  of  the  comparatiye  experimenta  in 
the  gardens  of  the  Horticultural  Society,  that  ieU,  properly  selected 
and  prepared,  yield  a  greater  return  than  entire  potatoes,  weight  for 
weight,  I  have  modified  my  practice ;  and  find  abundant  reason  to 
be  satisfied  with  the  results. 

Entire  tubers  ensure  success;  but  there,  the  advantage  ceases,  for 
many  persons  cannot  spare  a  largo  stock  for  seed,  and  therefore,  tett^ 
—with  never  less  than  two  or  three,  well  defined  eyes,  taken  from 
large  potatoes ;  or  the  halves  of  tubers  which  do  not  exceed  four 
ounces,-— ought  to  be  substituted,  cutting  them  straight  down  from 
the  crown,  to  the  lower  or  root  end. 

I  copy  the  following  from  an  article  I  sent  to  the  Quarterly  Jonr- 
nal  of  AffricuHure^  which  appeared  in  December,  1838.  "  In  1835, 
I  adopted  the  practice  of  planting  sets  with  the  exception  of  those 
varieties — early  or  medium— which  are  naturally  furnished  with 
few  eyes,  situated  near  the  crown.  I  found  the  yield  to  be  quite 
equal  to  that  obtained  from  entire  tubers ;  so  that  the  weight  saved, 
was  strictly  economy  of  seed-^stock.  From  the  annexed  statement 
of  the  plantings  and  proceeds  of  1837,  some  opinion,  however,  may 
be  formed  on  the  subject,  and  if  ash-leaved  kidnejrs  can  be  thus 
economized,  a  considerable  saving  of  expense  will  be  effected,  as  the 
dealers  sometimes  demand  ten  or  twelve  shillings  per  bushel,  (often 
not  weighing  above  52  lb.)  for  seed  potatoes. 

Experiments  of  1837;  the  \'arieties  were: — 

1.  A  long,  medium-early  potatoe^  a  variety  of  kidney— which 
assumes  curious  twists  and  curvings.  The  tubers  become  very  long 
occasionally,  but  appear  to  be  always  of  superior  quality.  This 
potatoe  is  good  at  any  season  from  the  time  of  digging,  in  September, 
to  June  following.  There  were  planted  in  trenches,  SGIbs.  of  wkoli 
potatoes:  12 lbs.  in  the  garden,  between  March  80  and  April  6,  and 
l^lbs.  in  an  orchard  plot,  April  6,  to  8.  The  total  yield  from  die 
26  lbs.,  was  354  lbs. 

2.  In  the  orchard  at  difierent  dates  between  April  8,  and  24.— 
Early  Shafts^  chiefly  sets  from  4-oz.  tubers,  with  two  and  three  eyes, 
limed;  a  few  2-oz.  whole  tubers  were  used  separately;  total,  SOlba. 
The  crop  was  digged  Nov.  6 — 520  lbs. 

8.  Doumton  Yam.  (Knight's.)— The  seed-tubers,  ffcom  three  or 
four  years'  succession,  in  my  own  garden,  cut  into  two  md  diw»- 
eyed  sets,  22  lbs.  12  oz.    The  crop  digged  at  the  same  period— 

215  lbs.  ^^ 

4.  Early  ChampioM. — Their  first  crop,  being  an  exdiaiige  witib 
a  person  whose  soil  is  extremely  different  from  mine.    Seli  ent  b^ 
divisiona  of  the  tubers  from  the  eiown  to  the  root  end,  jjUking^m^ 
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the  oentral  eye ;  and  after  liming,  laying  the  cut  sideii  downward, 
ao  that  the  broad  aurface  of  the  eyes  lay  uppermoet.  Sown  April 
20,  18  Ibe.     Yield  in  November,  150  lbs. 

In  1888,  I  obtained  from  20  Ibe.  of  Shaws  (No.  2)  292  lbs.  of 
extremely  large  potatoes :  and  from  25ilbB.  of  the  potatoe,  the  last 
in  the  list,  (205,)  called  GrenfMt  Kidney^  cut  in  two  and  three- 
eyed  sets,  478  lbs. 

The  mmY  with  me  is  a  hasel  loam,  binding  in  quality,  in  conse- 
quence of  one  of  its  chief  constituents  being  a  harsh,  grayelly  sand. 
By  treating  this  earth  with  coal-ashes,  (the  best  of  all  melioratora 
with  clodding  loams,)  and  by  manuring  with  light,  leafy  compost, 
and  decayed  turf,  it  is  in  t¥ro  or  three  years,  reducible  to  ash  fine- 
ness. It  is  my  custom  to  alternate  every  season  with  one  or  other  of 
the  braesica  family;  and  I  find  it  excellent  practice  to  set  the  potatoes 
in  rows,  five  or  six  feet  asunder,  with  a  row  of  small  savoys  between 
each. 

Bat  the  finest  yield  I  ever  obtained,  was  from  a  single  tuber, 

wei^iing  barely  3i  oz. ;  it  was  planted  by  way  of  experiment,  in  a 

heap  of  black  heath  or  moor  soil;  and  as  the  shoots  advanced,  each 

was  pegged  down  and  covered  with  the  soil ;  the  haulm  produced, 

was  in  bulk  and  length  prodigious ;  it  lived  and  grew  till  the  first 

severe  frost  of  October  last,  when  the  leaves  dropped  off.     In 

November,  I  found  a  complete  mass  of  potatoes,  26  in  number, 

lome  half  a  pound,  others  from  6  to  3oz. :  the  total  product  74  lbs. 

beautifully  fine.     Not  wm  tuber  was  found  near  the  layered  stems! 

Thus  I  detected  one  fallacy ;  but  another  point  of  great  interest  was 

Mtablished.     The  soil  yielded  to  analysis,  52  grains  of  pure  white 

Mud,  from  only  60  grains ;  the  8  grains  consisted  of  black  vegetable 

Bitter,  destructible  by  fire,  vnth  perhaps  about  one-fourth  d  a 

gnin  c^  iron  and  carbonate  of  lime  (chalk)  :  that  is  a  mere  trace  of 

iirii ;  and  yet,  the  haulm  of  the  potatoe  when  burnt,  yielded  a  con* 

Aderable  quantity  of  chalk  f  whence  was  this  earth  derived  t  was  it 

ffOBi  the  soil  which  contains  all  but  none,  or  from  the  atmosphere  ! 

This  experiment  goes  far  to  prove,  that  conunon  manure  is  worse 
tban  useless ;  though  reduced  leaves  may,  to  a  certain  extent,  be 
nodlflnt. 

no.  Mjf  mafripidaHim  in  phnHng  is  twofold;  one  method 
applies  to  the  earliest  summer  potatoes;  the  second  to  those  for 
^tir  stock. 

1.  jBSsWy  tarttfliM.-^Trenchee,  six  or  eight  inches  deep,  and 
^^My  a  foot  wide,^are  digged  in  February,  or  early  in  Mardi; 
^  Ibe  earth  out  of  eaeh,  is  thrown  ridgeways  on  the  sides.  Into 
^iMlal  tha  bofllem  of  llie  trendies,  three  or  four  inehoa^oC  Imf}^ 


)8  THB  POTATOX.  |^«». 

ddaced  manure  are  digged ;  and  then,  if  required,  light  earth  ii 
aked  in,  sufficient  to  raise  the  soil  to  within  four  or  five  inches  (A 
Jie  original  surface  level.  The  ash-leaved,  Scotch,  or  other  earliest 
sorts  are  placed  about  four  inches  asunder,  along  the  middle  of  the 
trench,  the  row  or  crown  ends  uppermost,  and  each  is  pressed  into 
the  soil.  Earth  is  raked  down  to  cover  the  tubers,  to  the  depth  oi 
an  inch;  and  occasionally,  half  an  inch  of  sifted  coal  ashes,  oi 
decayed  leaves  is  superadded;  thus  making  the  first  covering  an 
inch  and  a  half  deep.  As  soon  as  the  first  shoots  appear,  fine  earth 
is  raked  or  hoed  from  the  ridges,  till  they  are  covered;  and  this  pro* 
cess  is  repeated  as  the  plants  rise,  till  at  length  the  trenches  being 
filled,  the  level  of  the  surface  is  restored,  and  a  sufficient  depth  d 
earth  is  aflbrded  to  the  tubers,  and  their  radical  processes.  All  dial 
remains  to  be  done,  is  to  dig  or  fork  the  ground  three  inches  deep,  to 
give  openness  of  texture. 

The  results  of  this  mode  of  protection  and  culture  can  be 
described  in  a  few  words,  being  those  witnessed  in  the  spring  and 
summer  of  the  present  year,  1838.  I  have  seen  whole  ranks  oi 
potatoes  (planted  in  the  usual  manner)  blackened  by  the  frost  of  one 
or  two  hours,  and  was  informed  that  great  destruction  was  produced 
by  the  frost  of  May  16.  My  thermometers  indicated  6^  (Fii^.  26**), 
but  the  potatoes  were  safe;  no  shoots  were  lost,  the  plants  progressed 
to  perfection,  and  from  12  or  13  lbs.  of  seed,  in  five  trenches,  I  rtam 
169  lbs.,  of  superior  quality. 

2.  Winter  Stock. — The  ground  is  rendered  light,  and  rich  enough 
by  ridging,  ashing,  and  manuring,  as  before  described,  prior  to  tl 
winter^s  frost.     If,  (as  mine  was,)  it  has  been  under  early  spri 
broccoli,  it  is  to  be  digged,  the  line  stretched,  and  a  drill  tren 
chopped  down  with  the  spade,  drawing  the  loosened  soil  forwi 
till  six  inches  deep.    The  sets  are  herein  deposited,  five  or  six  inc 
apart;  they  are  fresh-cut,  and  each  raw  surface  is  dipped  in  air-sia 
lime,  to  absorb  the  juices,  and  repel  insects.    Earth,  made  as  fin 
possible  with  the  spade,  is  thrown  over  the  sets,  made  level,  buf 
pressed  hard  upon  them ;  and  each  row  is  marked,  as  it  is  finif 
with  an  inch-deep  covering  of  leafy  manure,  a  foot  wide. 

Another  space  is  digged,  and  a  second  drill  five  or  six  feet  d' 
from  the  first  is  formed,  the  sets  are  covered  with  earth,  and  the  r 
posed  stratum  of  light  noianure. 

A  marked  tally,  noting  the  variety,  weight  of  tuben 
cutting,  and  the  nature  of  the  sets  is  put  up  at  one  end  of 
and  the  like  particulars  are  registered  in  a  diary ;  thus  the  i» 
brought  out  nearly  with  arithmetical  accuracy.  These  prac 
jue  required  in  experimental  horticulture,  and  th^  who  em 


«AT.]  THE   POTATOK.  209 

them  in  the  lai)ge  way,  will  be  no  losers,  either  in  theory  or 
practice. 

211.  The  BubiequefU  culture  consists  iu  forking  in  the  manure,  as 
the  plants  attain  six  or  seven  inches  of  growth ;  then,  after  a  week, 
if  the  weather  be  fine,  and  the  ground  free,  in  drawing  an  inch  or 
two  of  the  earth  against  the  stems,  on  each  side;  finally,  in  destroy- 
ing weeds,  lightly  digging  the  spaces,  and  in  due  time,  (if  required,) 
manuring  a  narrow  trench  exactly  in  the  middle  of  each  space,  and 
planting  the  young  savoys  of  the  smallest  ffreen  variety.  This 
trench  is  not  to  be  left  open,  but  a  small  groove  is  made,  as  iu 
planting  young  cabbages,  just  to  shelter  the  stems,  and  admit  of 
local  watering.  If  the  potatoes  are  very  tall  growers.  Savoys  cannot 
be  admitted ;  therefore  wide  spaces  are  in  every  way  advantageous. 

212.  Taking  the  Crops. — The  early  potatoes  come  iu  about  the 
first  or  second  week  in  July, — that  is,  as  a  general  crop :  they  will 
continue  to  yield,  and  improve  in  quality,  during  August  and  Sep- 
tember. The  earliest  potatoes  should  be  digged,  in  small  quantities, 
as  wanted  for  the  table;  because  they  will  not  keep,  and  should 
be  boiled  the  same  day  that  they  are  digged. 

As  the  roots  advance  to  maturity,   a  larger  quantity  can  be 
digged  up ;  and  when  the  haulm  is  quite  dry,  and  the  potatoes  ripe, 
the  whole  may  be  taken  up.     Let  the  main  late  crops  continue  in 
the  ground  undisturbed,  till  the  haulm  decay,  which  will  be  at  the 
end  of  October,  or  early  in  November;  then  dig  up  the  roots  with  a 
proper  potatoe  fork,  with  three  or  four  flat  tynes  or  prongs.     Some 
idvise  to  cut  down  the  haulm,  and  to  clear  off,  forward ;  then  to  fork 
up  the  potatoes,  large  and  small,  and  to  collect  every  forking  into 
baskets.      Care  should  be  taken  to  clear  the  ground  well,   for 
potatoes  will,  otherwise,  remain  in  it,  for  years ;  in  fact,  after  three 
diggings  and  turnings,  some  will  still  remain.     It  is  a  good  plan  to 
trench  the  ground  crossways,  that  is,  at  right  angles  with  the  direc- 
tion in  which  tlie  potatoes  were  digged;  and  if  the  land  can  be 
spared,  to  raise  it  into  ridges  in  order  to  obtain  the  benefit  of  the 
winter's  frost. 

213.  To  preserve  the  Crops. — M"Phael  says,  that,  "  if  the  ground 
be  dry,  you  may  let  the  potatoes  remain ;  and  cover  them  with  long 
^tter,  to  protect  them  from  frost,  and  take  them  up  as  wanted.^' 
^erg  recommend  pitting,  or  pyitiff^  as  it  is  termed.  Dig  a  space  of 
Sroimd  in  a  very  dry  spot,  (under  cover  of  a  shed  would  bo  desirable,) 
^  lull  spit  deep ;  lay  the  earth  round  the  edges,  and  beat  it  firm  and 
"^;  make  the  bottom  of  the  space  quite  level,  and  fill  it  with  dry 
f^w;  place  a  coating  of  straw  also  within  the  border  of  earth;  put 
^  the  potatoes,  heaping  them  ridgeways.    When  all  ate  vn,  v/or^et 
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them  with  dry  Btraw,  to  the  thickness  of  at  least  six  inches,  and  on 
that,  lay  earth  or  turf,  to  an  equal  depth.  Beat  it  firm  and  compact 
with  a  wetted  spade,  and  finidi  it  off,  so  as  to  resemble  a  sloping 
roof,  with  the  ends  rounded  or  arched,  that  it  may  throw  off  the  wet 
in  every  direction.  When  the  frost  is  gone,  open  one  end  of  the  pit, 
take  out  what  may  be  wanted,  and  either  dose  it  again,  or  look  over 
the  stock,  and  break  off  the  advancing  shoots,  to  prevent  the  exhaus- 
tion of  the  roots.  This  method  of  pitting  is  much  practised,  parti- 
cularly when  the  quantity  is  large ;  but  if  there  be  but  a  few  sacks, 
they  may  be  effectually  preserved  by  carefully  drying  the  potatoes  in 
the  first  instance,  and  then  by  keeping  them  in  chests  or  boxes  in  a 
dry  dark  cellar.  If  they  be  preserved  from  frost  and  damp,  it  will 
only  be  needful  to  remove  injured  or  decaying  roots;  this  is  a  general 
principle;  therefore,  an  underground  cave,  or  excavation  in  a  bank, 
or  rock,  where  frost  is  excluded,  while  it  admits  the  utmost  degree 
short  of  actual  freezing,  offers  the  most  certain  means  of  protection. 
Dry  cold  is  the  preservative ;  all  fermenting,  decomposable,  or  moist 
coverings,  do  harm;  they  promote  growth,  and  rob  the  potatoe. 
Darkness  is  another  negative  protector.  Acting  upon  these  prin- 
ciples, with  no  other  materials  than  a  cavity  in  the  earth  of  thatched 
outbuildings,  covered  with  boards  and  mats,  I  have  preserved  potatoes 
under  20  degrees  of  frost. 

Subject  2.  The  Jerusalem  Artichoke: — Helianthus  Tubenmu. 
Class  xix.  Order  iii.  Syngenesia^  Polygamia  FrustaneUy  of  Linnseus. 

214.  The  Jerusalem  Artichoke  is  a  native  of  Brazil,  and  appears 
to  have  been  introduced  in  1617.     Loudon  (No.  3688)  says,  "The 
epithet  Jerusalem  is  a  mere  corruption  of  the  Italian  word  giroioU 
(from  girare^  to  turn,  and  sol^  the  sun),  or  sun-flower ;  the  name  arti- 
choke is  bestowed  from  the  resemblance  in  flavour  which  the  tobers 
have  to  the  bottoms  of  artichokes.**^     It  is  a  species  of  the  genus 
Helianthus^  or  sun-flower,  but  seldom  produces  flowers  in  thisconntiT'. 
The  roots  are  tubers,  roundish,  or  oval,  irregular,  abounding  witkt 
protuberances  and  fibres ;  '*  they  are  esteemed  nutritions,^  and,  io 
fact,  will  produce  a  complete  jelly ;  are  eaten  boiled,  mashed  with 
butter,  or  baked  in  pies,  and  have  an  excellent  flavour. 

216.  Propagation, — Half  a  peck  of  roots,  according  to  Aber- 
crombie,  will  plant  a  row  of  120  feet,  if  the  sets  be  placed  two  IM 
distant  in  the  row.     The  Jerusalem  artichoke  will  grow  anywhere; 
and  from  the  rapidity  veith  which  it  multiplies,  and  the  pertinaeitf 
with  which  it  adheres  to  the  spot  where  once  it  ia  introAoned,  nsf 
become  a  troublesome  weed:  but  still,  to  procure  tlie  rooti  ift  ptiAV' 
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tion,  the  soil  shoiild  be  in  good  condition.  Select  a  spot  by  itself,  dig 
it  deeply,  and  manure  it  liberally.  If  the  roots  be  large,  cut  them  into 
sets,  containing  one,  two,  or  three  eyes ;  and  in  the  latter  end  of 
February,  or  during  March,  plant  the  sets  in  shallow  trenches  four 
inches  deep,  two  feet  apart,  and  the  sets  eighteen  inches  asunder  in 
the  rows.  A  small  bed,  20  feet  long,  by  6  feet  wide,  will  produce  a 
considerable  supply.  In  almost  every  particular,  observe  the  direc- 
tions given  for  planting  the  potatoe  (208);  keep  the  ground  free 
from  weeds ;  and  in  November,  when  the  stalks  become  completely 
dry,  cut  them  off,  and  dig  up  the  roots.  Clear  the  bed  entirely,  if 
possible,  letting  none  of  the  tubers  remain ;  manure  and  plant  it 
afresh  the  following  spring,  and  thus  the  evil  will  be  prevented  which 
attends  the  spreading  of  the  roots,  when  they  are  left  to  grow  in  a 
disorderly  manner.  The  tubers  may  be  preserved  in  dry  sand  all  the 
winter. 

To  cook  the  tuber  to  perfection,  the  larger  only  should  be  selected, 
and  peeled  prior  to  boiling.  The  form  and  colour  is  then  equal  to 
tliose  of  fine  white  turnips,  and  the  flavour  is  pure,  and  much  more 
agreeable  than  when  the  roots  are  boiled  without  removing  the 
ped. 

Part  II. 

OPERATIONS  IN  THE  VEGETABLE  GARDEN,  FOR  THE  MONTH 

OF  MAY. 

216.  Sow — Indian  com,  the  dwarf  variety  (258),  as  early  in 
^  month  as  possible;  kidney-beans,  the  dwarfs  (31,  32),  for  a 
^  crop,  about  the  first  week,  and  again  towards  the  end  of  the 
nionth. 

Scarlet  and  white  runners,  either  in  drills  or  seed  beds  (32) ;  in 

second  week. 

Peas  and  beans  (24),  for  succession  crops,  as  the  earlier  sowings 
^pear  above  ground. 

Carrots  (76),  for  drawing  young ;  once  or  twice. 

Broccoli,  purple  cape  (123),  for  autumnal  supply ;  in  the  third  or 
fourth  week. 

Portsmouth,  white  and  purple  (124),  for  the  following  spring; 
*^  the  first  week. 

Borecole  (118),  Brussels  sprouts  (117),  and  any  of  the  brassica 
^libe  (108  to  110),  for  succession  crops;  during  the  month. 
f  Turnip,  the  Dutch  and  Swedish ;  once  or  twice  (332 — 334). 

Cucumbers,  either  for  picklers  or  for  late  supply:  about  the 

^QoondwMk. 
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Vegetable  marrow — set  out  the  plants  over  manured  beds. 

Onions,  for  drawing  while  young,  or  for  bulbs,  to  plant  in  the 
spring ;  in  the  third  week. 

Lettuce,  the  cos,  or  capuchin,  for  salad ;  at  any  time. 

Scorzonera,  salsafy,  skirret ;  in  the  first  or  second  week. 

Plant  potatoes  (206),  the  winter  main  crops;  throughout  the 
month. 

Transplant  cabbages  from  the  seed  beds  (110)  ;  cauliflower  (121). 

Celery  into  nursery  rows;  or  some  of  the  strongest  plants  into  the 
final  trenches,  for  early  autumnal  use ;  in  the  fourth  week. 

Attend  to  all  the  operations  consistent  with  regularity,  order,  and 
neatness,  according  to  the  directions  of  the  preceding  months. 


SECTION  III. 

Part  I. 
NATURAL  HISTORY  AND  CULTIVATION  OP  THE  PLUM-TREE. 

217.  The  Plum, — Prunus  Domestica,    Romcece,    Class  xii.  Order  i. 

Icosandria  Monogynia^  of  Linnseus, — 

is  a  naturalized,  if  not  a  native  tree.     The  genus  Prunus  includes  the 
plum-tree,  cherry,  laurel,  and  several  other  cultivated  trees,  which 
are  not  indigenous,  besides  the  following,  which,  being  enumerated, 
and  described  by  Sir  J.  E.  Smith,  in  the  English  Flora^  may  be 
reckoned  natives  of  the  British  Isles: — Prunus  Padus^   the  bird 
cherry;  P.  Cerasus^  the  wild  cherry;  P.  Domesticay  the  wild  plum- 
tree;  P.  Insititiay  the  wild  bullace;  and  P,  Spinosa^  the  sloe,  or 
black  thorn.     The  Prunus  Domestica  is  considered  by  some  as  tho 
origin  of  all  the  cultivated  plums;  it  is  found  wild  in  our  hedges^ 
but  its  original  country  is  supposed  to  be  Asia ;  and,  according  to 
Pliny,  ^Mt  was  brought  from  Syria  into  Greece,  and  thence  into 
Italy.^ 

The  cultivated  plum-tree  comprises  a  great  number  of  varieties: 
these  according  to  Loudon,  amount  to  nearly  one  hundred.     Tusser 
enumerates  ten;  Parkinson,  sixty;  Miller,  only  thirty-seven;  the 
catalogue  in  the  Encyclapcedia  of  Gardening  contains  forty.    In  tlw 
Library  of  Entertaining  Knowledge^  we  read — '^  There  are  nearly 
three  hundred  varieties  of  plums,  many  of  which  are,  perhaps,  only 
dissimilar  in  name.    The  Washington,  a  modem  variety,  whidi  i* 
stated  in  the  Pomokgical  Magazine  not  to  be  surpassed  in  riohiM' 
of  £avour,  beauty,  and  other  good  qualities,  by  any,  is.ourioai  iai^ 
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origin.  The  parent  tree  was  purchased  in  the  market  of  New  York, 
some  time  in  the  end  of  the  last  century.  It  remained  barren 
several  years,  till,  during  a  violent  thunder  storm,  the  whole  tree  was 
struck  to  the  earth  and  destroyed.  The  root  afterwards  threw  out  a 
number  of  vigorous  shoots,  all  of  which  were  allowed  to  remain,  and 
finally  produced  fruit.  It  is,  therefore,  to  be  presumed,  that  the 
stock  of  the  barren  kind  was  the  parent  of  this.  Trees  were  sent  to 
Mr.  Robert  Barclay,  of  Bury  Hill,  in  1819;  and,  in  1821,  several 

others  were  sent  to  the  Horticultural  Society,  by  Dr.  Hosach,'' — 

{FrtiiU,  816.) 

218.  Selection  of  tarietiee  recommended  by  Forsyth  for  a  small 

garden : — 

Jaune  Iilltive,  Royal,  St.  Catherine^         Wine-sour,  for 

Early  damask.         Green -gage,         Imperatricc,  preserve. 

Orleans,  Drap  d*or,  Magnum  bonum. 

To  these  add, — the  Dotcnton  Imperatricc^  a  cross  between  mag- 
num bonum  and  the  old  imperatrice,  by  F.  A.  Knight,  Esq.  It 
wag  exhibited  in  1823,  (see  Lindley's  Guide^  p.  462,)  and 

Coe^s  Golden  Drap^  a  fine  plum,  retaining  the  form  of  the  magnum 
bonura,  but  possessing  much  of  the  flavour  of  the  green-gage.  It 
was  raised  by  the  late  Jervaise  Coe,  a  market-gardener  of  Bury  St. 
Edmonds,  in  Suffolk,  more  than  thirty  years  ago,  from  the  stone  of 
a  green-gage,  the  blossom  of  which  he  supposed,  had  been  fertilized 
ky  the  white  magnum  bonum,  the  two  trees  of  which  grew  nearly 
in  contact.  Requires  an  east  or  west  wall.  (See  Idem,  No.  45, 
462.) 

219.  Propagation  and  Culture, — Most  of  the  varieties  are  propa- 
pted  by  grafting  or  budding  on  the  muscle^  or  any  other  free-growing 
pimn-stock,  raised  from  the  stone  of  the  fruit,  or  from  suckers ;  the 
former  method  is  considered  the  best  for  permanent  plantations. 
Grafting  is  said  to  be  commonly  practised  in  America.  The  com- 
i^on  sorts,  as  the  bullace  and  damson,  arc  raised  from  suckers. 

Grafting  is  performed  in  February  and  March ;  budding^  in  July 
«»d  August,  either  very  low  in  the  stock,  that  is,  within  five  or  six 
iiiches  from  the  ground,  for  dwarf  wall-trees,  or,  at  from  four  to  six 
'eet  high,  for  half  and  full  standards.  When  the  first  shoots  from 
INI  or  bud,  attain  a  year^'s  growth,  cut  them  down  to  a  few  eyes,  to 
produce  lateral  shoots  for  training;  and  in  two  years  the  trees  may 
*^  finally  planted  in  the  border  where  they  are  to  remain. 

Plum-trees  produce  their  fruit  on  small  natural  spurs  from  the 
^^  and  all  along  the  sides  of  the  bearing  shoots.  In  pnming^ 
^erefore,  the  branches  should  not  be  shortened ;  but  aW  fot^vv^ 
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and  back-shoots  should  be  carefully  removed,  and  the  branches 
trained  against  the  wall  as  regularly  as  possible.  These  trees  may 
be  trained  as  espaliers;  in  which  case,  the  directions  for  pruning 
and  training  the  espalier  apple-tree  (39)  will  apply  to  the  plum- 
tree. 

220.  Forsyth  and  others  decidedly  prefer  the  horizontal  method 
of  training,  and  they  direct,  to  "  head  down  the  leading  upright 
shoot  twice  a  year,  till  the  wall  be  filled  to  the  top.'^  Forsyth  says, 
"  Never  cut  the  stems  of  young  plum-trees  when  first  planted,  but 
leave  them  till  the  buds  begin  to  break ;  then,  you  may  head  them 
down  to  five  or  more  eyes,  always  observing  to  leave  an  odd  one  for 
the  leading  shoot ;  remember  to  cut  sloping  towards  the  wall,  and  as 
near  to  an  eye  as  possible;  and  thus  managed,  the  shoots  will  soon  fill 
the  wall  with  fine  wood.  If  you  find  that  some  of  the  shoots  are  too 
luxuriant,  you  may  pinch  them  off  with  your  finger  and  thumb,  about 
the  beginning  of  June,  in  the  first  year  after  planting ;  by  doing 
which,  you  will  obtain  plenty  of  wood  to  fill  the  bottom  of  the  wall. 
A  great  deal  depends  on  the  first  and  second  years^  management  of 
your  trees." 

It  is  a  question,  now,  whether  a  tree  fresh  planted,  should  be 
headed  down,  or  curtailed  in  the  first  spring,  or  left  till  the  spring  of 
the  second  year.    I  have  practised  both  methods  with  equal  success; 
but  upon  the  reflection  that  the  equality  of  roots  and  branches  ought 
to  be  maintained,  it  has  appeared  more  rational  to  head  down  the 
maiden  tree,  and  closely  to  cut  in  one  already  trained,  just  as  the 
buds  are  inclined  to  break  in  the  first  March  after  planting;  for  then, 
if  care  has  been  taken  to  plant  and  fix  the  root  with  judgment,  both 
roots  and  buds  will  start  together,  and  the  balance  will,  probably,  be 
secured  from  the  first. 

221.  Pruning. — The  summer  pruning  is  intended  to  regulate 
useless  growths  of  the  same  spring,  and  may  be  commenced  in  Maj 
or  June ;  and  having  taken  off  the  misplaced  shoots  and  fore-rights, 
retain  a  good  supply  of  well  placed  branches,  and  train  them  carefiiOj 
against  the  wall. 

The  winter  pruning  may  be  performed  between  November  and 
March.  Retrench  superabundant  wood,  and  cut  out  the  worn  oot 
bearers,  and  all  decayed  wood,  retaining  well  placed  and  healthy 
shoots.  If  vacancies  occur,  a  strong  young  shoot  may  fill  up  the 
vacant  place. — (Abercrombtb.) 

M'Phael  recommends,  that  "  when  these  trees  are  trained,  the 

spurs  should  never  be  suffered  to  extend  far  from  the  wall,  fi>r  thai 

tiie  fmit  in  general  will  not  derive  much  benefit  from  it,  and  the 

tree  will  he  liable  to  barbouT  inse^tA  of  ^vtvraa  kindk^— '^WImb 


MAT.]  THB   PLUM-TREB.  216 

plnm-treM  are  planted  as  standards  or  dwarfs^  to  grow  and  spread 
their  branches  nearly  in  a  natural  way;  after  they  begin  to  bear  fruit, 
they  require  no  more  pruning,  than  yearly  to  cut  out  the  dead 
branches,  and  any  superfluous  ones  which  begin  to  crowd  the  bear- 
ing wood,  or  those  which  take  the  lead  of  others,  and  would  dis- 
figure the  tree,  and  hinder  the  under  branches  from  bearing.'*'' — (Gard. 
Bern.  134.) 

222.  8(nl  and  Aspect, — Miller  recommends  a  medium  soil,  neither 
too  heavy  and  wet,  nor  too  light  and  dry.  Abercrombie  prefers  the 
soil  of  any  fertile  meadow  or  orchard ;  or  if  to  be  made,  to  take  one 
half  of  fresh  loam,  one  fourth  of  sharp  sand,  one  sixth  of  road  stuff, 
and  one-twelfth  of  vegetable  remains,  decomposed  dung,  or  animal 
matter.  M'Phael  says,  that  plums  grow  best  in  a  brownish  mellow, 
moderately  light  loam,  rather  sandy  than  clayey,  of  not  less  than 
three  feet  in  depth.  The  aspect  of  the  better  sorts  should  be  east, 
or  south-east:  other  exposures  may  produce  good  plums  of  the  less 
valuable  kinds. 

223.  Insects^  Diseases^  S^c. — The  acarus,  or  red  spider,  is  one  of 
the  most  noxious  enemies  to  the  plum-tribe.  Canker,  and  an  exusion 
of  the  plum-tree  gum  are  common  diseases.  For  the  insect,  the 
solution  of  sulphuret  of  lime  mentioned  at  No.  49,  will  probably 
prove  the  most  effectual  remedy.  To  cure  the  disease,  it  may  be 
needful  to  head  down  the  whole  tree.  In  this  case,  according  to 
Abercrombie,  the  soil  being  removed,  and  fresh  added,  as  the  young 
wood  of  plum-trees  is  apt  to  shoot  very  luxuriantly,  it  will  be  ad- 
visable to  let  the  replacing  soil  be  but  moderately  rich,  so  as  to  pre- 
vent in  a  degree  this  redundant  luxuriancy. 

224.  Further  Observations. — The  plum  is  one  of  the  trees  which 
generally  appears  to  be  the  most  neglected :  it  is  ill  trained,  care- 
lessly pruned,  and  very  frequently  permitted  to  assume  a  loose  and 
straggling  growth.  Even  the  directions  for  its  culture  and  training 
are  more  loose  and  indeterminate  than  the  quality  of  the  fruit 
appears  to  deserve.  In  the  foregoing  paragraphs,  the  reader  will 
find  those  general  directions  which  are  given  by  writers  of  the  old 
school :  there  is  an  exception,  however,  with  respect  to  those  con- 
tained in  No.  219,  which  point  out  the  advantage  of  the  horizontal 
mode  of  training,  a  method  that,  if  well  understood,  and  steadily 
pursued,  will  not  fail  to  produce  handsome  trees,  and  a  large  supply 
of  fruit.  At  the  time  I  arranged  the  foregoing  directions,  I  had 
not  seen  a  treatise  on  fruit-trees,  which  I  subsequently  have  perused 
and  studied  with  great  and  increasing  interest.  In  it,  the  method 
of  training  the  plum-tree  horizontally,  is  laid  down  with  much 
acenracy  and  judtgment.    The  author  is  Mr.  Charlea  Raxnmci)\^\A 
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gardener  to  Lord  Whamcliffe :  his  work  has  been  so  highly  thought 
of,  that  "  the  London  Horticultural  Society  have  voted  him  their 
silver  medal,  as  a  mark  of  their  approbation.*"  I  think  it  a  duty  to 
present  the  reader  with  a  faint  outline  of  Mr.  Harrison''s  method  of 
pruning  and  training  this  tree,  and  which  will  apply  to  others  of 
the  spur-bearing  tribe.  To  do  the  subject  complete  justice,  however, 
it  would  be  needful  to  copy  the  whole  twenty-second  chapter ;  but 
that  would  be  unjust  to  the  author,  whose  Treatise  on  the  Manage- 
ment of  Fruit-Trees  ought  to  be  possessed  and  studied  by  every 
gardener  whose  aim  it  is  to  excel  in  the  art  of  training. 

225.  General  View  of  the  Plan. — Each  main  branch  is  from  the 
first,  led  off  horizontally — that  is,  at  a  right  angle  from  the  central 
perpendicular  stem;  four  branches  are  supposed  to  be  produced 
annually,  two  on  each  side;  and  these  are  to  be  trained  at  the 
distance  of  one  foot  above  those  immediately  below  them.  In  the 
intervals  between  these  main  branches,  subsidiary  shoots  arising 
from  the  buds  or  spurs,  are  from  time  to  time  trained  in,  four  inches 
distant  from  the  main  branches,  above  and  below,  in  alternate  order, 
but  so  as  not  to  crowd,  or  cross  over  one  another.  Thus,  as  the 
walls  are  presumed  to  be  twelve  feet  high,  and  the  trees  to  be 
planted  twenty  feet  asunder,  the  allotted  space  will  be  furnished 
with  the  required  number  of  main  bearers,  in  six  or  seven  years. 

The  distinguishing  feature  of  the  plan  is  formed  by  the  peculiar 
management  of  the  spurs.  The  spurs  are  of  two  kinds :  those  pro- 
duced immediately  from  the  main  branches  which  are  termed  simply 
the  spurs;  others,  which  proceed  from  these  original  spurs,  are 
designated  lateral  spurs.  Neither  the  one  nor  the  other  are  allowed 
to  retain,  upon  an  average,  more  than  from  four  to  six  fruitful  buds : 
therefore,  when  the  buds  become  too  numerous,  the  spurs  are  cur- 
tailed, and  they  are  altogether  cut  out,  and  renewed  when  they 
become  old  and  deformed. 

Under  such  regulations,  if  the  soil  be  good,  and  the  aspects 
propitious,  the  tree,  when  fully  formed,  will  present  a  regular  and. 
beautiful  appearance :  it  will  be  well  balanced,  and  duly  suppli 
with  growing  shoots  and  fruitful  buds, — the  former,  by  their  s^^stei 
of  leaves,  supplying  the  principle  of  growth  ;  the  latter  tending 
prevent  that  over  luxuriance  of  growth,  and  consequent  sterility^. 
which  are  of  common  occurrence  in  trees,  where  a  wise,  and 
rigid  method  of  pruning  is  neglected. 

Paeticular  Directions. 

226.  Choice  of  the  Tree. — A  maiden  plant— -one  year  old 
the  buddingf  or  grafting,  ia  preferred;  it  ia  (o  be  plHitad  in 
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ftQtnmii,  in  a  strong,  rather  than  Bandy  loam,  because  the  fruit  is 
not  supposed  to  set  bo  freely,  nor  to  attain  so  large  a  size,  when  the 
tree  is  planted  in  light  sandy  soil.  The  future  operations  consist  in 
a  winter  pruning,  and  summer  regulation :  the  author  has  given 
minute  directions  for  performing  both  the  operations  during  the 
period  of  eleven  years,  when  the  tree  may  be  presumed  to  have 
attained  to  a  state  of  perfection.  He  thus  commences  his  direc- 
tions : — 

227.  First  Year — Winter  pruning, — "  The  tree  must  be  headed 

down  in  the  spring.     If  it  be  a  strong  one,  cut  it  down  to  seven 

buds ;  but  if  a  weakly  one,  to  three  buds.     When  the  shoots  have 

pushed  about  two  or  three  inches  long,  the  uppermost  shoot  must 

be  trained  up  straight  to  the  wall ;  and  of  the  other  shoots,  the  two 

uppermost  and  the  two  lowest  must  be  trained,  two  on  each  side  of 

the  main  stem,  and  the  two  remaining  must  be  rubbed  off.     As  the 

shoots  advance,  let  them  be  carefully  nailed  to  the  wall.     When 

the  upright  shoot  has  pushed  about  eighteen  inches  in  length,  let 

the  top  be  pinched  off,  so  as  to  leave  it  about  thirteen  inches.     This 

pinching  back  the  shoot  ought  not  to  be  later  than  the  end  of  June 

or  beginning  of  July.     From  the  upper  part  of  the  shoot  thus 

shortened,  three  or  four  lateral  ones  will  generally  push  during  the 

present  summer,  three  of  them  must  be  kept,  the  uppermost  to  bo 

trained  straight  up  to  the  wall,  and  one  on  each  side.     The  branches 

must  be  trained  at  twelve  inches  apart,  for  if  nearer  than  this, 

under  my  mode  of  training  the  Plum,  a  proper  su£Sciency  of  sun 

and  air  would  not  be  admitted  to  the  spurs,  &c.^^ 

By  adopting  this  simple  and  effectual  mode  of  cutting  down  the 
current  year'^s  shoot  in  June,  as  Loudon  remarks,  ^'  Harrison  gains 
annually,  a  year,  as  side  shoots  are  produced  on  the  young  wood  of 
that  year,  as  well  as  on  the  last  yearns  wood,  from  which  it  proceeds.**' 
This  first  year,  if  the  tree  be  a  strong  one,  he,  in  fact,  gains  six 
branches, — ^four  during  the  spring  growth,  and  two  others,  from  the 
young  leader,  after  it  has  been  shortened  in  June. 

228.  Second  Year —  Winter  pruning, — That  part  of  the  upright 
leading  shoot  which  rises  above  the  two  uppermost  branches  of  last 
summer's  growth,  is  to  be  shortened  to  thirteen  inches. 

229.  Summer  pruning. — The  regular  pruning  with  a  view  to 
induce  the  formation  of  spurs,  now  commences.  In  order  to  com- 
prehend this  important  work,  the  reader  should  pay  attention  to  the 
fgo  and  circumstances  of  the  tree :  it  was  at  the  time  of  planting 
^^  the  autumn,  about  one  year  old  from  the  working.  That  time, 
^  ^will  presume,  was  the  autumn  of  1828,  and  in  the  spring 
^^^Uowing,  (that  of  1829,)  it  was  cut  down  to  seven  buda\  d.\ixYSi% 
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the  succeeding  growing  season  it  produced  six  main  branches  and  a 
leader.  This  leader,  in  the  autumn  of  1829,  was,  as  we  have  seen, 
shortened  to  thirteen  inches ;  and  now,  in  the  spring  of  1830,  the 
tree  is  about  two  years  and  a  half  old,  and  has  been  planted  one  year 
and  sia  months.  At  the  period  of  the  summer  pruning  or  regulation 
of  1880,  "  the  buds  upon  that  part  of  each  branch  which  tcae  pr<h 
disced  last  year"*"*  will  be  formed  either  into  fruitful  ones,  or  push 
into  shoots.  Our  author  thus  continues : — "  If  shoots,  they  will 
require  to  be  cut  down  to  two  inches  in  length,  when  they  have 
attained  a  little  woodiness,  which  will  generally  be  the  case  when 
they  have  pushed  ten  inches  in  length.  If,  after  being  pruned 
down  as  directed,  they  should  push  again  several  inches  long,  the 
cutting  of  them  back  to  two  inches  may  be  repeated,  and  this  as 
frequently  as  required.  The  shortening  of  such  shoots  wiU  gene- 
rally cause  them  to  form  a  fruitful  bud,  or  more  near  to  their 
origin.''^ 

230.  Let  us  examine  the  philosophy  of  the  facts  thus  plainly 
stated.  By  curtailing  the  shoots,  the  regular  course  of  the  ascending 
currents  is  interrupted,  and  its  direction  changed.  The  few  leaves 
which  remain  upon  the  lower  part  of  each  shortened  shoot  now 
become  the  solo  intermedia  through  which  the  maturing  influence 
of  light  and  air  are  exerted ;  the  buds  situated  at  their  bases  are 
excited  and  swell,  and  the  electrical  currents  setting  in,  to  and 
through  the  pointed  terminations  of  those  buds,  and  of  their  leafy 
appendages,  stimulate  the  former,  and  bring  them  into  a  fruit- 
bearing  condition.  The  interruption  of  the  principle  of  growth,  by 
whatever  means  effected,  is  always  productive  of  fertility;  hence, 
though  we  may  not  be  able  to  trace  the  operation  of  causes  in  all 
its  minutiae,  we  may,  I  think,  safely  ascribe  the  effect  thus  pro- 
duced, to  the  energy  of  the  great  natural  agents,  exerted  laterally^ 
through  a  greatly  diminished  number  of  the  vegetable  vital  organs. 
The  check  thus  given  by  the  curtailment  of  the  shoots  will,  it  is 
true,  be  only  temporary;  but  its  frequent  repetition  will,  in  the 
end.  prove  effectual,  and  the  wood  of  the  first  year'^s  growth^  at  the 
next  pruning,  will  be  in  a  state  not  very  different  from  that  fthown 
in  the  figure  (4). 

231.  Third  Year — Winter  pruning. — It  should  be  carefully 
noted,  that  from  this  period  the  author  limits  his  directions  to  the 
spurs  upon  that  part  of  each  branch  made  the  first  year  after  the 
tree  was  planted  (1829).  **  The  same  practice  is  applicable  to  oH 
spwrs  upon  any  other  part  of  the  tree  at  a  similar  period  and  co»- 

After  the  fall  of  the  leaf  in  the  autumn  of  this  third  ywr,  there 
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will  be  three  species  of  spurs  upon  the  wood  of  1829,  which  is 
marked  Ist  Ist  in  the  figure  (4).     These  are  first,  a  a,  naturcU 
spurs,  bearing  chiefly  fruitful  buds,  distinguished  by  being  open  and 
roundish.     Second,  ft,  other  spurs  bearing  fruitful  buds,  which  may 
be  styled  induced  spurs,  as  they 
have  been  caused  by  the  shorten-        ^\  \  ^     ^'  ' 
ing  of    the    shoots    in   summer. 
Third,  spurs  producing  only  grow- 
ing buds,  Cy  or  the  embryos  of  a 
bud  or  shoot,  rf.    The  author'^s  di- 
rections are  the  following : — "  Those  buds  upon  the  first  yearns  wood 
which  pushed   into  shoots,  and  were   shortened   during  the   last 
Bummer,  must  now  be  pruned  down,  so  as  to  leave  two  fruit  buds, 
(see  ftv^).     If  there  be  not  a  growing  bud  situated  near  to  the 
bottom,  there  is  always  an  eye,  or  embryo,  of  a  future  bud ;  and,  in 
that  case,  the  shoot  must  be  cut  off  just  above  it,  at  c?^ .     All  the 
natural  fruit  buds,  a,  a,  will  be  productive  the  ensuing  summer. 

Summer  pruning — 1831. — The  tree  having  been  planted  two 
years  and  about  eight  months,  these  directions  are  important,  and 
wiU  apply  to  the  operations  of  the  three  succeeding  summers. 
"  All  shoots  which  push  upon  those  spurs  that  bear  fruit,  must  be 
shortened  down  to  three  or  four  eyes,  which  will  generally  be  to 
leave  them  about  one  inch  and  a  half  long :  they  must  be  thus  cut 
down  when  they  have  pushed  about  eight  inches.     If  they  require 
shortening  again,  it  must  be  done  as  before.     All  shoots  which  are 
produced  in  future  upon  any  part  of  the  tree,  may,  during  the  sum- 
mer, be  shortened  agreeably  to  instructions  given." 

232.  It  will  be  obvious,  that  at  this  present  period,  the  wood  of 

1830  will  be  nearly  in  the  same  state  of  maturity  as  that  of  1829 

\ira8  at  a  corresponding  period  of  the  last  year ;  and,  therefore,  the 

i^ulation  of  the  present  summer  will  cause  the  developement  of 

many  more  buds  upon  the  earlier  spurs,  and  some,  also,  upon  the 

wood  of  1830.     That  part  of  the  author's  directions  which  refers  to 

the  young  shoots  proceeding  from  the  spurs  which  bore  fruity  is 

important,  because  the  first  lateral  spurs  will  be  produced  upon  the 

spurs  so  shortened.     These  laterals  become  very  apparent  at  the 

periods  of  the  fifth  or  sixth  winter  pruning,  as  will  be  seen  in  the 

following  figure.     I  pass  over  the  directions  for  the  fourth  year, 

with  the  exception  of  one  particular:   it  is  this.     If  shoots  cut 

doMrn,  as  at  c,  fig.  4,  had,  during  the  following  summer,  produced 

other  shoots  instead  of  fruitful  buds,  they  must  be  again  cut  down 

at  the  fourth  winter  pruning  to  the  lowest  bud  or  embryo  there  may 

be  Qp<m  them,  as  at  d^^  fig.  4.    If  a  shoot  again  ptoqq«6l fram  «ii«^ 
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one  thus  cut  down,  instead  of  a  fruitful  bud,  it  "  must  not  be 
shortened  at  the  summer'^s  pruning  to  one  inch  and  a  half,  as 
directed  for  all  others ;  but  at  the  time  when  the  other  shoots  are 
pruned,  which  will  be  about  the  end  of  June,  or  early  in  Julv,  it 
must  be  nailed  to  the  wall,  in  a  horizontal  direction,  and  an  inch  or 
two  only  cut  off  at  the  end.  The  nailing  of  the  shoot  in  this  man- 
ner will  cause  it  to  produce  a  fruitful  bud  or  two  near  to  its  origin. 
This  practice  may  be  successfully  adopted  with  all  shoots  it  is 
desired  to  render  fructiferous  in  any  part  of  the  tree,  particularly 
with  those  which  through  a  vigorous  habit,  produce  two  or  three 
shoots  from  the  side  of  a  spur,  in  which  case,  one  or  two  of  them 
must  be  trained  in,  and  the  others  cut  clean  away.  In  selecting 
those  to  be  trained  in,  always  preserve  such  as  are  situated  nearest 
to  the  origin  of  the  spur  that  produces  them?' 

This  nailing  in  is  another  means  by  which  the  currents  of  the 
shoot  or  branch  may  be  interrupted,  and  fertility  induced.  By 
training  those  shoots  horizontally,  and  close  to  the  wall,  which 
would  have  proceeded  in  very  different  directions,  the  vessels  become 
bent  or  strained,  and  lateral  attractions  take  place  in  lieu  of  those 
which  would  have  been  in  a  direct  course. 

233.  Fifth  year — Winter  pruning^  1832. — All  the  fruitful  buds 
must  remain  upon  every  spur :  the  lateral  spurs  induced  by  short- 
ening at  the  summer's  regulation,  the  shoots  proceeding  from  the 
original  spur,  will  now,  in  many  instances,  be  furnished  with  four 
or  five  fruitful  buds.  If  the  shoots  nailed  in  (see  No.  232)  during 
the  preceding  regulation,  be  still  destitute  of  fruitful  buds,  they 
must  remain  at  their  entire  length  for  another  year. 

234.  Siocth  Year — Winter  Pruning^  1833. — By  attention  during 
the  preceding  summer  to  the  directions  already  given,  the  spurs  on 
the  wood  of  ihe  first  year^  1829,  will  be  in  a  state  resembling  that  in 
the  adjoining  figure,  where  a  a  represent  the  lateral  spurs,  b  b  spurs 
whereon  are  both  simple  buds  and  lateral  spurs. 

The  author's  directions  are: — "All  spurs  upon  the  first  year » 
p.    g  wood  must  now  be  cut  down,  so  as  onlj*' 

to  leave  such  a  quantity  of  fruitful  bud^^ 
as  represented. — (See  a,  a,  a,  a.)     Sucl 
clusters  of  blooming  buds  upon  so  shoi 
a  stem,  I  term  lateral  spurs.    After  th< 
are  thus  pruned,  let  ihe  first  spur 
to  the  origin  of  the  branch,  as  spar  a, 
it  be  well  situated,  so  that  it  can  bo  brought  to  the  wall 
much  force  being  used,  (otherwise  the  nearest  spur  th«t  is  propei 
atuated,)  be  nailed  close  to  the  waU,  and  at  twelve  indkm/mUm' 
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the  branch,  and  on  the  opposite  side  of  it,  let  another  be  nailed  in,  as  b. 
If  that  part  of  the  branch  made  the  first  year  after  planting  of  the 
tree  should  extend  twelve  inches  further  still,  another  shoot  must  be 
nailed  in  at  that  distance  from  the  second,  but  on  the  same  side  of 
the  branch  as  the  first.  This  practice  of  nailing  in  spurs^  must  be 
pursued  in  etery  other  part  of  the  tree  \chen  they  are  at  a  similar  age 
and  condition. 

By  training  in  those  lateral  spurs  a,  o,  which  naturally  assume  a 
horizontal  direction,  the  author  prepares  for  the  production  of  the 
subsidiary  shoots,  which  ultimately  will  furnish  the  spaces  between 
the  main  branches,  with  bearing  wood.  At  the  succeeding  regula- 
tion, or 

Sixth  Year'^8  Summer  Pruning^  1834. — The  spurs  nailed  in,  will 

produce  shoots,  which  must  be  trained  in  at  the  distance  of  four 

inches  from  the  branch  from  which  they  proceed.     ^'  If  more  than 

one  shoot  pushes  from  a  shoot  thus  trained  in,  all  above  that  number 

mnst  be  shortened  at  the  end  of  June,  or  early  in  July,  to  about  an 

inch  and  a-half,  and  this  must  be  repeated,  if  required,  as  directed 

for  the  summer  pruning  of  similar  shoots.     Also,  all  shoots  which 

are  produced  upon  those  spurs  which  were  cut  down,  but  were  not 

nailed  to  the  wall,  must  be  shortened  as  directed  for  the  general 

Bummer  pruning." — See  229. 

235.  Seventl^  Year — Winter  Pruning. — The  shoots  from  the 
spurs  trained  in  between  the  branches  a  b,  fig.  5,  are  to  be  retained 
at  their  entire  length.  ^^  The  spurs  which  did  not  require  training 
in  must  have  all  their  fruitful  buds  retained,  aud  the  shoots  which 
^ere  produced  and  shortened  last  summer,  must  now  be  cut  entirely 
out,  or  be  cut  partially  down,  agreeably  to  the  previous  directions." 
Having  thus  presented  the  reader  with  a  review  of  so  much  of 

Fig.  6. 
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the  twenty-second  chapter  of  Mr.  Harrison's  Treatise  as  applies  to 
the  plum-tree,  till  it  attains  its  first  stage  of  complete  developement, 
it  remains  to  attempt  a  description  of  the  tree,  by  a  drawing,  which 
may  convey  some  idea  of  its  appearance  when  it  becomes  completely 
formed. 

Figure  6  represents  a  portion  of  three  of  the  branches,  at  the 
period  of  the  seventh  win  term's  pruning,  when  the  wood  of  the^r^ 
year — 1st,  1st,  1st — is  furnished  with  subsidiary  shoots  a,  a,  b,  b, 
produced  by  the  training  in  of  the  lateral  spurs;  (?,  c,  Oy  are  interme- 
diate spurs,  which  will  be  cut  out  as  the  shoots  advance.  The  main 
branches  of  the  tree  are  twelve  inches  asunder ;  the  shoots  are  four 
inches  above  and  below  the  branches  from  which  they  proceed;  con- 
sequently, every  part  of  the  allotted  space  becomes  supplied  with 
bearing  wood  at  regular  distances. 

The  course  of  improvement  is  so  rapid,  that  no  one  can  say  what 
ultimately  may  be  effected;  but  it  appears  almost  impossible  to  ima- 
gine any  object  of  the  kind  more  beautiful  than  a  tree  so  trained 
when  arrived  at  its  full  growth,  and  all  its  branches  fully  fur- 
nished with  subsidiary  shoots.  A  tree,  it  is  true,  cannot  be  expected 
to  grow  precisely  according  to  rule ;  shoots  and  spurs  will  protrude 
irregularly;  still,  however,  so  much  depends  upon  the  skill  and  atten- 
tion of  the  gardener,  that,  although  he  cannot  command  exact  uni- 
formity, he  may  do  much  towards  its  attainment — at  all  events,  he 
can  effectually  guard  against  confusion  and  disorder. 

236. — In  the  progremve  growth  of  the  tree,  attention  will  be 
required  to  prevent  crowding.     At  the  eighth  pruning^  the  author 
observes: — "  When  the  shoots  trained  in  have  extended  so  far  as  to 
interfere  with  the  next  shoots  trained  in  on  the  same  side  of  the 
branch,  they  must  be  cut  off  close  to  them,  at  which  length  they 
must  be  kept.*"    At  the  eleventh  pruning^  ho  says: — "  Every  other  of 
those  shoots  trained  in  from  that  part  of  the  branch  made  the  first 
year,  must  now  be  primed  back  to  the  lowest  bud  there  is  upon  them 
— a,  b\  but  when  a  second  renewal  is  required,  I  cut  the  shoot  down, 
to  an  eye,  or  embryo,  of  a  bud'"  (just  above  the  main  branches)  ^ 
"  and  at  the  thirds  to  a  bud  or  spur.    When  the  shoots,  produced  by" 
cutting  back  those  as  a,  6,  have  come  to  a  bearing  condition,  th^ 
following  winter  pruning,  the  remaining  shoots,  b,  b,  b,  must  I>^ 
also  pruned  to  the  lowest  bud  or  spur.*" 

The  directions  given  for  any  one  branch,  and  the  referencefl  ako* 
apply  equally  to  all  the  branches  of  a  corresponding  age. 

'^  My  reasons,^  the  author  concludes,  '*  for  treating  the  plum-tree 
in  the  manner  laid  down,  is,  that  when  nothing  but  spun  are  allowed 
upon  the  branches,  the  trees  are  not  00  froitftd,  by  yoMon  of  beiitf 
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too  loxariant.  Bat  by  allowing  shoots  to  be  trained  in  between  the 
branches  as  directed,  the  sap  is  properly  employed  in  the  production 
offhiit.^ — See  Oeneral  Itemarks,  226. 


Part  II. 
OPERATIONS  IN  THE  FRUIT  DEPARTMENT. 

237. — Summer  pruning  of  the  apple,  peach,  apricot,  vine,  and 
most  other  fruit  trees,  idiould  now  be  commenced.  If  mildew 
appear,  dust  the  branches  with  sulphur,  or  sprinkle  them  with  an 
infusion  of  tobacco ;  if  insects  be  found  in  the  leaves,  pick  those  off 
immediately. 

Take  ofi^  strawberry  runners;  water  strawberry  plants  copiously, 
once  or  twice,  if  the  weather  be  dry. 

Look  over  the  grafts^  and  if  the  scions  appear  securely  knitted, 
remove  the  clay  and  bandages. 

Head  doum  old,  unproductive  plum,  pear,  cherry,  or  apple  trees. 
Destroy  weeds,  slugs,  snails,  and  all  other  vermin.     A  little  hot 
lime,  sprinkled  about  the  stems  of  plants,  will  destroy  slugs :  it  may 
be  mixed  with  one-sixth  of  soot. 

MISCELLANEOUS. 

238. — Sow  succession,  annual,  and  biennial  flower  seeds;  heart's- 
ette,  candytuft,  alysson,  hawk-weed,  convolvulus  minor  and  major, 
inignonette,  Indian  pink,  marvel  of  Peru,  chrysanthemum,  dianthus, 
of  Tarious  sorts. 

Plant  stocks,  sweet-william,  wall-flower,  pinks ;  also  cuttings  of 
double  lychnis,  rocket,  and  wall-flower;  and  the  orchis  tribe,  of 
which  there  are  four  or  five  now  in  flower. 

Gravel  walks  may  be  turned;  grass  edgings  cut,  grass-plots 
i&own,  and  edges  clipped:  in  all  these  operations  remove  leaves  and 
litter  of  every  kind  to  the  compost  heaps,  to  insure  neatness,  and  to 
produce  vegetable  mould — a  manure  which  forms  the  purest  of 
vegetable  aliments. 

Select  Shrubs  and  Plants  that  flower  in  the  Month  of  May, 

239.  Trees  and  Shrubs. — The  apple,  Pyrus  malus^  with  its  pro- 
ton of  ornamental  and  fragrant  clusters  of  crimson-tinted  blos- 
*^;  Lilac,  common  and  Persian,  Syringa  vulgaris  et  per»ica; 
^^^^  almond,  Amygdalus  nana ;  Rose,  China  and  others,  Bosa 
^^'^^iw^  &C.;  Pontic  rose-bay,  Rhododendron  ponticum;  Azalea, 
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yellow,  white,  and  scarlet,  Azalia  pontica^  profcox  et  nudiflara  coee. 
Rose  acacia,  Robinia  hispida ;  Deutzia, 

Perennial  Herbaceous  Plants. — Minor  periwinkle,  white,  blue 
and  purple,  Vtnca  minor ^  tars,;  Columbine,  Aquilegia  vulffaris 
Globe  flower,  Trollius  Asiaticus  et  JEuropcaus ;  Single  Peony,  Pceoni 
officinalis ;  Lily  of  the  valley,  Convallaria  inajalis ;  American  cow 
slip,  Dod^catheon  mofdia ;  Double  ranunculus,  R,  flore-pleno^  &c. 

Bulbous  Roots, — Orchis,  green-winged,  early  purple,  brown,  an* 
military,  0.  morio^  maseula^/uscay  et  militaris;  Jonquil,  Nareissu 
jonquilla;  Tiger  lily,  Lilium  bulbiferum ;  various  sorts  of  Narcissus 
and  Tulips,  Tulipa  ffesneriana,  &c. 
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THE  NATURALISTS^  CALENDAR. 

MAY. 

GbxAT  part  of  May  is  yet  too  chill  for  a  perfect  enjoyment  of  the 
channa  of  nature,  and  frequent  injury  is  sustained  by  the  flowers  and 
young  fruit  during  its  course,  from  blights  and  blasting  winds. 

The  latter  part  of  the  month,  however,  on  the  whole,  is,  even  in 
this  country,  su£ScientIy  profuse  in  beauty.  A  cold  and  windy  May 
is  accounted  favourable  to  the  com,  which,  if  brought  forward  by 
early  warm  weather,  is  apt  to  nm  into  stalk,  while  its  ears  remain 
thin  and  light. — (Aikin^s  CcUend.  of  the  Year.) 

I  register  the  morning  of  the  7th  of  May,  1831,  as  rendered 
remarkable  by  one  of  the  most  sudden,  and  extensively  fatal  frosts, 
that  has  occurred  of  late  years.  The  preceding  evening  had  been 
clear,  and  the  air  keen,  but  no  actual  frost  was  discernible  till  four 
o'clock  of  the  morning;  one  hour  or  two  then  sufficed  to  destroy,  and 
scorch,  as  if  by  fire,  the  potatoes,  the  young  shoots  of  the  ash, 
walnut,  and  mulberry;  and,  what  was  of  far  more  importance,  it  cut 
off  perhaps  nine-tenths  of  the  cherries,  plums,  pears,  and  apples 
throughout  the  greater  part  of  England.  The  May  of  1837  was 
peculiarly  cold  and  severely  frosty,  till  the  last  week.  The  same 
can  be  said  of  May,  1838;  it  was  cold  and  arid,  and  the  frost  of 
the  16th  injured  the  kidney-beans  and  yoimg  potatoes. 
Average  height  of  the  Barometer  is  about  29  in.  95  cts. 

Ditto  of  the  Thermometer  about  54  degrees. 

In  the  first  teeek. — The  glow-worm  (Lampyris  noctiliicaj  shines; 
fen-owl  or  goat-sucker,  (Gaprimtdgus  europcem)  appears;  swift 
(Sirundo  Aptu)  arrives ;  cuckoo  (Cuctdus  canorus)  is  heard. 

Second  teeek. — Fly-catcher  (Stoparola  grisola)  appears ;  grass- 
^^perlark  (Alaudatrivialis)  heard;  admiral,  or  admirable  butterfly 
(PapiUo  cUalanta)  seen. 

Third  week. — Wood  argus  butterfly  (Papilio  uEgeria)^  Burnet 
*^wk-moth  (Sphinx  fiUpendulwJj  appear ;  bat  (  Vespertilio  muri- 
^Ui)  seen. 

Fourth  week. — Female  brood- wasps  (Vespa  vulgaris)  appear; 
*^«es  (Apis  meUifica)  swarm;  cabbage  butterfly  (Papilio  bras-- 
••oaj,  dragim  fly  (LibeUula  qttadri-punctatajy  appear. 
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JUNE. 


SECTION  I. 
SCIENCE  OP  GARDENING. 

VEGETABLE  PHYSIOLOGY. 


Part  I. 
OP  THE  EXTEBNAL  ORGANS  OP  PLANTa 

240.  The  term  Physiology  (Physioloffia)  is  derived  from  two 
Greek  words,  namely,  <f)vai9j  phusis^  nature ;   and  Xeyc^y  lego^  to 
describe,  to  trace,  or  to  discourse  of.    Hence  it  implies  a  description, 
or  tracing  of  nature;  and  vegetable  physiology,  therefore,  is  a  descrip- 
tion of  the  nature  of  vegetables :  the  term  is  used  in  conunon  with 
another,  namely,  Phytology,  which  is  derived  from  <f>VT0Vy  pkutcn^  a 
plant ;  and  Xe^o),  to  describe,  &c.,  and  means  a  description,  or  dis- 
course, of  or  concerning  plants.     The  science  of  phytology,  or  vege- 
table physiology,  may  be  defined  as  the  knowledge  of  those  oiginA 
external  and  internal,  which  compose  the  vegetable  organised  being; 
and  it  admits  of  being  divided  into  two  principal  parts :  the  first 
comprises  all  those  members  or  integuments  that  are  discoverable  by 
external  examination ;  the  second  part  includes  those  vessels  or  in- 
ternal organs,  which  can  be  detected  and  discerned  only  by  the  aid 
of  vegetable  anatomy,  assisted  by  a  powerful  microscope. 

241.  The  external  parts  of  plants  are  frequently  tenned  the 
decomposite,  or  decompound  organs;  because  they  are  not  sm/li 
in  their  structure,  but  composed  of  more  than  one  part  or  member* 
The  term,  however,  appears  to  be  objectionable,  as  it  leads  to  confii- 
sion  and  misconception.  Thus  Dr.  Smith,  in  a  note  at  page  180  of 
his  Introduction  to  Botany ^  when  referring  to  the  term  **deooai- 
posite  ^  as  applied  to  leaves,  observes  that  LinnsBus,  in  PkiL  Bei.  47| 
gives  an  erroneous  definition  of  this  term,  which  does  not  aoohtl 
with  his  own  use  of  it.  I  have  introduced  the  term  in  tlus  piM 
merely  with  the  view  to  explain  it — ^to  render  its  meaning  fiuniliff  •' 
/  eiball  disclaim  the  future  use  of  it,  afler  observing  that  tihe  parto  of 

phnta  wbich  are  styled  iheii  decemponte  QTfgaauK  indnde  the  M^ 
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Stem,  branches,  and  their  appendages  of  leaves,  down,  bristles,  prickles, 
&c. ;  and  also  the  external  organs  of  fructification — the  calyx,  corolla, 
stamina,  germ,  seed-vessel,  and  fruit;  all  of  which  are  compound 
organs,  being  composed  of  a  variety  of  parts,  capable,  to  a  certain 
extent,  of  being  separated  and  divided.  These  decomposite  or 
external  organs  will  form  the  subject  of  the  present  section;  but  for 
the  particular  description  of  each,  I  find  myself  chiefly  indebted  to 
the  works  of  the  late  Sir  J.E.  Smith,  and  from  them  I  have  quoted 
very  freely. 

Notwithstanding  the  great  efibrts  made  of  late  years  to  establish 
the  natural  system  of  botany,  I  find  no  reason  to  depart  from  the 
original  arrangement  of  my  three  leading  sections,  of  which  this  is 
the  first.  Yet  I  feel  much  pleasure  in  being  able  to  refer  the  reader 
who  wishes  to  enter  into  a  more  minute  investigation,  to  the  num- 
bers on  Botany y  published  by  the  Society  for  the  diffusion  of  Use- 
ful Knowledge ;  to  Dr.  LiNDLET^s  Xa(2fW  Botany;  to  the  Introduc- 
turn  to  tie  Natural  System^  by  the  same  author;  to  the  new  works 
of  Dr.  Hooker;  and  to  Dbcandollb^s  Vegetable  Organography. 

In  this  elementary  treatise,  I  have  attempted  to  convey  to  the 
iminitiated  reader  some  knowledge  of  the  derivation  of  words :  for  I 
hsTe  thought  that  the  gardener  should  become  acquainted  with  the 
meaning  of  those  terms  that  ^'  flow  trippingly  on  his  tongue  ;^^  but 
whieh,  when  not  felt  and  understood,  are,  in  fact,  little  better  than 
BO  many  barbarisms  of  speech.  It  has  also  been  my  desire  to  remove 
a  certain  prejudice  from  the  minds  of  the  more  delicate  and  refined 
class  of  readers,  which  is  apt  to  imagine  that  gardening  is  but  a 
grorelling  pursuit.  I  wish  to  prove  that  the  Science  of  Gardening 
implies  a  liberal  education,  and  that  it  cannot  fail  to  elevate  the  cha- 
neter  of  every  one  who  pursues  it. 

I  have  chiefly  consulted  the  Fundamental  Words  of  the  Chreek 
language^  and  the  Latin  Etymological  Dictionary  of  Valpy.  Some 
of  the  terms  appear  to  have  a  very  remote  origin,  and  to  convey 
Btnined  and  indeterminate  ideas,  which  might  almost  warrant  the 
^jeeture  that  they  originated  in  poetical  license.  I  may,  however, 
^ve  erred  occasionally,  in  endeavouring  to  trace  the  etymology  of  a 
^'^  and  therefore  shall  be  thankful  to  receive  intimation,  through 
^  medinm  of  the  publisher,  on  this  or  other  important  matter, 
^ich  may  enable  me  to  correct  any  certain  error  previously  to  the 
appearance  of  future  editions. 

24(2.  Of  the  Root; — Radix  (from  ^aStf,  radix^  a  branch,  or 
^^,  descending,  as  well  as  ascending). — ''  Every  plant  examined 
^  to  external  structure,  displays  at  least  four  systems  of  organs,  or 
^e  aaali^goas  parts:— -firs^  the  root;   secondly,  tii^  trtmk  ^sv^l 

-ten 
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hranckesy  or  stem ;  thirdly,  the  leaves ;  and,  fourthly,  the  flowers  or 
seeds. 

*'  The  root  is  that  part  of  the  vegetable  which  least  impresses  the 
eye ;  but  it  is  absolutely  necessary.  It  attaches  the  plant  to  the  sur- 
face, is  its  organ  of  nourishment,  and  the  apparatus  by  which  it 
imbibes  food  from  the  soil.  The  roots  of  the  plants,  in  the  anato- 
mical division,  are  very  similar  to  the  trunk  and  branches.  The  root 
may,  indeed,  be  said  to  be  a  continuation  of  the  trunk,  terminating 
in  minute  ramifications  and  filaments,  and  not  in  leaves.^ — (Ajfric, 
Chem.  63.) 

"  The  root  consists  of  two  parts — Caudsx^^  (a  stem  or  trunk), 
"  the  body  of  the  root :  and  Jtadicula'''*  (a  little  root,  or  rootlet), 
^'the  fibre.  The  latter  only  is  essential,  being  the  part  which 
imbibes  nourishment.^^ 

''  Roots  are  either  of  annual,  biennial,  or  perennial  duration. 
The  first  belongs  to  plants  which  live  only  one  year,  or  rather  one 
summer — as  barley.""  Second,  biennial — ^as  in  the  case  of  any  plant 
'*  that  is  produced  one  year,  and  flowers  another,  provided  it  flowen 
but  once;  whether  that  event  takes  place  the  second  year,  as  usual; 
or  whether,  from  unfavourable  circumstances,  it  may  happen  to  be 
deferred  to  any  future  time.  This  is  often  the  case  with  the  Lava- 
tera  arborea — Tree  Mallow.""  Third,  perennial — "  those  which  live 
and  blossom  through  many  succeeding  seasons,  to  an  indefinite  period 
— as  trees,  and  many  herbaceous  plants.^^ 

The  generality  of  roots  may  be  arranged  imder  the  following 
heads : — 

(a.)  Radix  fibrosa, — A  fibrous  root;  the  most  simple  in  its  nature 
of  all,  consisting  only  of  fibres,  either  branched  or  undivided,  which 
convey  nourishment  directly  to  the  basis  of  the  stem  or  leaves;  u 
Poa  annua — ^Annual  meadow  grass. 

(6.)  Radix  repens, — A  creeping  root ;  as  in  mint,  Mentha;  * 
kind  of  subterraneous  stem,  creeping  and  branching  off  horizontallji 
and  throwing  out  fibres  as  it  goes.  This  kind  of  root  is  extremelj 
tenacious  of  life,  for  any  portion  of  it  will  grow. 

(c.)  Radix  Fusiformis. — A  spindle-shaped  or  tapering  root.  Of 
this,  the  carrot,  parsnep,  and  radish  are  familiar  examples.  Ib^ 
caudexj  which  is  the  spindle-shaped  part,  abounds  with  the  ftoftf 
secreted  juices  of  the  plant,  and  throws  out  numerous  fibm  or 
radicles,  which  are,  in  fact,  the  real  roots,  as  they  alone  ioilubo 
nourishment. 

{d.)  Radix  prmmorsa, — An  abrupt  root ;  is  naturally  inoluMi^ 
the  last-mentioned  form,  but,  from  some  decay  or  intemiplini  ii  t^ 
descending  point,  it  becomes  abrupt,  or  as  ]£bittm  off.    Otfkm^ 
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Scahioaa  iUceua,  DevilVbit  BcabiouB,  is  an  example.  Oerarde  says^ 
''  The  great  part  of  the  root  seemeth  to  be  bitteu  away ;  old  fantas- 
ticke  dbarmera  report,  that  the  divel  did  bite  it  for  envie,  because  it 
ifl  an  herbe  that  hath  so  many  good  vertues,  and  is  so  beneficial  to 
numkind.'^  Dr.  Smith  adds, — '^  The  malice  of  the  devil  has  un- 
happily been  so  successful,  that  no  virtues  can  now  be  found  in  the 
rsmainder  of  the  root  or  herb.**^  But  although  this  may,  unhappily, 
be  true,  the  plant  possesses  one  virtue  at  least ;  for  the  flovoer^  with 
its  beautiful  purple-blue  tint,  and  compact  elegant  heads,  forms  one 
of  the  chief  decorations  of  the  grassy  alleys  of  woods  and  copses 
during  the  month  of  August. 

(«.)  Radix  tuberasa. — ^^  A  tuberous  or  knobbed  root,  is  of  many 
diflbrent  kinds.  The  most  genuine  consists  of  fleshy  knobs,  various 
in  form,  connected  by  conmion  stalks  or  fibres — ^as  in  potatoe,  Sola- 
nwn  tubero9um;  and  Jerusalem  artichoke,  Helianthus  tuberasus. 
These  knobs  are  reservoirs  of  nourishment,  moisture,  and  vital 
energy.^  In  some  plants  they  are  annual ;  in  the  Orchis  tribe  they 
ire  mostly  biennial,  and  vary  considerably  in  form. 

This  i^)ecies  of  tuber  cannot,  in  strict  truth,  be  considered  a  root; 
it  is  rather  an  enlarged  stem.  A  root  proper j  according  to  Lindley^ 
iB  distinguished  from  a  dtem^  ^^  by  the  absence  of  leaves  in  any  state, 
of  regular  leaf-buds,  of  evaporating  pores.^^  But  the  potatoe,  and 
niDy  other  bulb-like  processes,  contain  buds  or  eyes  which  develope 
leaves  and  stems :  they  cannot  therefore  be  considered  roots. 

(f.)  Radix  bulbosa. — "A  bulbous  root,  properly  so  called,  is 
either  solid,  as  in  crocus ;  tunicatey  composed  of  concentric  layers 
enveloping  one  another,  as  in  AUiumy  the  onion  tribe ;  or  scaly,  con- 
Qsting  of  fleshy  scales,  connected  only  at  their  base,  as  in  Lilium^ 
the  white  and  orange  lily.^ 

These  bulbous  roots  "  are  reservoirs  of  the  vital  powers  of  the 
plant  during  the  season  when  those  powers  are  torpid  or  latent;  and, 
in  order  to  perform  the  functions  of  roots,  they  first  produce  fibres, 
^ieh  are  the  actual  roots.'" 

(^.)  Radix  articulatay  or  granulata, — "  A  jointed  or  granulated 
wot,  agrees  very  much  with  those  described  at  (f,)  The  Oxalie 
^'cetoidlay  wood-sorrel — and  Saxifraga  ffranulata,  white  saxifrage — 
^  instances  of  it.  The  former  has  most  affinity  with  scaly  bulbs, 
*ke  latter  with  solid  ones.^ — (See  Smithes  Introduction^  chap,  xii.) 
Nearly  allied  to  the  creeping  root,  is  Rhizoma^  the  root  stock ; 
Wtihe  former  is  found,  always,  under  the  surface;  whereas,  the 
'^^  frequently  is  prostrate  upon  it.  See  a  very  minute  description 
in  the  Treatiee  of  Botany^  of  the  Society  for  the  Diffurion  of  Ueeful 
f*i«dM^  No.  Im  P-  11>  where  examples  are  given,  with  wood-cuts 
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of  the   Iris,   tho   common  polypodes,  and  Lathrofa   Squamaria. 
Couch-grass  may  bo  referred  to  as  familiar  to  every  one. 

243.  The  Stem  or  Trunk — Caudex  (from  Kavto  or  Kd<o — kauo 
or  kao — to  scoop,  hollow,  to  cut  or  fell) — ^is  composed  of  three  prin- 
cipal parts — the  bark  with  its  external  integument,  the  wood,  and 
the  pith. 

"  The  bark,  when  perfectly  formed,  is  covered  by  a  thin  cuticle 
or  epidermis^''''  (from  two  Greek  words,  €in  and  hepfia^  signifying 
an  exterior  skin  or  covering,)  "  which  may  be  easily  separated.  It 
is  generally  composed  of  a  number  of  lamince  or  scales,  which  in  old 
trees  are  usually  in  a  loose  and  decaying  state.  The  epidermis  is 
not  vascular,  and  it  merely  defends  the  interior  parts  from  injury. 
In  forest-trees  and  in  the  larger  shrubs,  the  bodies  of  which  are  firm 
and  of  strong  texture,  it  is  a  part  of  little  importance ;  but  in  the 
reeds,  the  grasses,  canes,  and  tho  plants  having  hollow  stalks,  it  is 
of  great  use,  and  is  exceedingly  strong,  and,  in  the  microscope, 
seems  composed  of  a  kind  of  glassy  net-work,  which  is  principally 
siliceous  earth.  This  is  the  case  in  wheat,  in  the  oat,  in  different 
species  of  equisetum,  and  above  all,  in  the  rattan,  the  epidermis  of 
which  contains  a  sufficient  quantity  of  flint  to  give  light  when  struck 
by  steel,  or  two  pieces  rubbed  together  produce  sparks.  This  fact 
first  occurred  to  me  in  1798 ;  and  it  led  to  experiments,  by  which  1 
ascertained  that  siliceous  earth  existed  generally,  in  the  epidermis  of 
the  hollow  plants. 

**  The  siliceous  epidermis  serves  as  a  support,  protects  the  bark 
from  the  action  of  the  insects,  and  seems  to  perform  a  part  in  the 
economy  of  these  feeble  vegetable  tribes,  similar  to  that  performed 
in  the  animal  kingdom  by  the  shell  of  the  crustaceous  inseots.^— 
(Affric,  Chem.  54.) 

Whether  tho  epidermis  of  large  trees  be  or  be  not  of  much  im- 
portance, the  microscope  proves  that  the  detached  cuticle  of  the 
birch,  that  brown,  scaly,  semi-transparent  membrane,  which  exfo- 
liates in  elastic  rolled-up  portions,  aboimds  with  vessels  or  pores,  dis- 
tributed in  a  singular  net-like  order;  it  is,  in  fact,  one  of  the  most 
beautiful  microscopic  objects  that  can  be  found.  I  am  inclined, 
however,  to  hazard  the  conjecture  that  the  vegetable  epidermii  pfl^ 
forms  the  important  function  of  an  intermedium  between  the  atino- 
sphero  and  the  denser  fluids  of  the  bark.  The  subject  is  one  of 
extreme  delicacy,  and  still  but  litfcle  understood;  in  fact,  the  agencf 
of  membranous  substances  when  interposed  between  fluids  of  diflbrevt 
densities,  was  not  so  much  as  hinted  at  till  the  oxperimenti  of 
M.  Dutrochet  led  to  the  hypothesis  of  the  ehehieal  action  txerled 
by  vegetable  and  animal  membrane. 
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I  ■hall  agaiii  refer  to  the  aubject,  and  in  the  mean  time,  observe, 
that  the  most  extraordinary  phenomena,  affecting  both  the  quantity 
and  quality  of  gaseous  and  other  fluids  enolosed  in  bkdders,  have 
recently  been  noticed.  I  myself,  have  witnessed  a  total  cluuige  in 
the  explosive  mixture  of  oxygen  and  hydrogen  gases,  by  which  the 
detonating  property  was  lost  within  two  or  three  hours  after  the 
gases  had  been  passed  into  a  bladder.  The  phenomena  merit  the 
most  studious  attention;  if  I  mistake  not,  they  may  throw  light 
upon  another  fact  of  very  ordinary  occurrence,  that  is,  the  loss  which 
results  from  keeping  wine  '^  in  the  wood.^^  It  is  well  known  that, 
in  process  in  time,  a  pipe  of  wine  will  lose  several  gallons*  how- 
ever closely  it  be  stopped  up.  Now,  what  is  it  that  effects  this 
abstraction  through  the  pores  of  the  wood,  which  still  afibrd  no  indi- 
cation either  by  colour  or  otherwise,  that  any  fluid  had  passed  into 
or  throu^  them!  Can  it  be  any  other  than  thai  Offmt  which  instantly 
renews  die  internal  agitation  of  fermenting  liquors  that  have  appa- 
rently subsided  into  a  quiescent  state  i 

^*  Every  part  of  a  living  plant,^  says  Dr.  Smith,  ^^is  covered  with 
a  skin  or  membrane  called  the  cuticle,  which  same  denomination  has 
been  given  by  anatomists  to  the  scarf  skin  that  covers  the  animal 
body,  protecting  it  from  the  injuries  of  the  air,  and  allowing  of  due 
absorption  and  perspiration  through  its  pores.  The  vital  principle, 
M  far  as  we  can  judge,  seems  to  be  extinct  in  it.  The  cuticle  admits 
of  the  passage  of  fluids  from  within  as  well  as  from  without,  but  in 
a  due  and  definite  proportion  in  every  plant :  consequently,  it  must 
be  porous ;  and  the  microscope  shows,  what  reason  would  teach  us 
to  expect,  that  its  pores  are  different  in  different  kinds  of  plants. 

**  The  cuticle  of  the  betony,  and  of  many  other  plants,  is  extended 
into  rigid  hairs  or  bristles,  which,  in  the  nettle,  are  perforated,  and 
contain  a  venomous  fluid.  On  the  fruit  of  the  plum,  and  on  many 
haves,  we  find  a  blueish  dry  powder  covering  the  cuticle,  which  is  a 
rerinous  exudation;  and  it  is  difficult  to  wet  the  surface  of  these 
plants.     Rain  trickles  over  them  in  large  drops. 

**  In  the  cork  tree,  the  oommcm  maple,  and  even  the  Dutch  elm, 
the  cuticle  is  covered  with  a  fungous  substance,  most  extraordi* 
itarj  in  its  nature,  though  fSEimiliar  to  us  as  coTk.''^'^{IntrodueHonf 
Chap.  III.) 

Underneath  the  cuticle  is  a  juicy  and  cellubir  substance,  called 
ibe  cellular  integument :  it  is  the  tissu  herbaci  of  M.  Mirbel.  The 
oonaderation  of  this  herbaceous  tiuue^  or  integument,  and  of  the 
'^  or  inner  bark,  belongs  of  right  to  that  of  the  internal  structure 
^  plants,  and  it  will  be  treated  of  under  that  head. 

*^  The  W0oi^ignwn  (probably  firom  Xi/vrov,  likwmi  derived  from 
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\toDy  lioy  to  plane,  to  polish:  or  from  vXfjyovoy^  vlegon&n^  produced  m 
the  woods) — is  that  solid,  hard  substance  which  constitutes  the  main 
bulk  of  the  tree.  When  cut  across,  it  is  found  to  consist  of  numerooB 
concentric  layers,  very  distinct  in  the  fir,  and  other  European  trees 
in  general.  Each  of  these  circular  layers  is  externally  most  hard 
and  solid.  They  differ  among  themselves  in  this  respect,  as  well  as 
in  their  breadth  on  the  whole.  It  often  happens  tliat  all  the  layers 
are  broadest  towards  one  side  of  the  tree,  so  that  their  common 
centre  is  thrown  very  much  out  of  the  actual  centre  of  the  trunk.^ 

The  outermost  of  these  layers — ^that  next  the  liber^  or  inner 
bark — is  termed  the  alburnum^  from  the  Latin  word  alburn^  white ; 
it  is  more  succulent  than  the  other  concentric  layers  or  heartwood; 
and  constitutes  that  softer,  less  durable  wood,  which  is  termed 
the  sap. 

The  pith — medulla  (the  marrow) — is  that  central  internal  column 
which  is  so  conspicuous  in  many  plants,  particularly  in  the  young 
shoots  of  the  elder,  but  becomes  almost  obliterated  in  full  grown 
trees ;  the  texture  of  the  pith  is  cellular ;  hence,  the  inquiry  into  its 
nature  and  offices  does  not  belong  to  the  present  section. 

244.  Various  Kinds  of  Stems  and  Stalis  of  Plants. — It  is  neces- 
sary for  the  sake  of  botanical  distinction  that  the  whole  of  these 
should  be  known  to  the  botanist,  although  some  are  undoubtedly 
more  important  than  others ;  to  the  gardener  it  may  generally  suffice 
to  become  accurately  acquainted  with  the  seven  different  kinds  of 
stems  enumerated  by  Linnceus.  Yet  the  physiological  student 
should  be  aware  that  our  modem  treatises  enter  into  a  much  more 
critical  view  of  the  vegetable  structure,  than  did  the  writers  on 
Botany,  at  a  period  by  no  means  remote :  thus  the  stems  of  plaotfl 
are  now  arranged  in  three  chief  divisions : — 

1.  All  those  trees  and  plants  whose  woody  system  is  composed  oi 
concentric  circles^ — ^wherein  the  alburnous  matter  is  always  situates 
immediately  within  the  liber,  or  inner  bark,  a  layer  of  both  beiia| 
produced  annually, — are  termed  Exogens, 

2.  Those  vegetable  bodies  in  which  the  cellular  tissne  is  mix^ 
up  as  it  were  with  the  fibrous  and  vascular  bundles,  are  oall^ 
Endogens.  The  stems  of  endogenous  plants, — as,  for  instance^  c 
asparagus,  of  the  lily,  the  sugar-cane,  among  herbaceous  plants,  axi<i 
of  the  palms,  among  trees, — have  neither  any  proper  pith,  nor  bari^ 
nor  wood  in  layers,  but  all  are  mixed  together :  the  woody  fihras  MV 
arranged  in  bundles  amidst  the  spongy  mass  oi  parenekyma^  at  cel- 
lular tissue,  being  enclosed  by  a  hard,  and  in  some  instances 
integument,  which  corresponds  with  the  bark  of  exogenous  stami. 

3.  The  term  Aerogem  is  applied  to  plants  of  t^  tfaiid  dhinoB 
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whieh  hmve  neither  bark,  wood,  nor  bundles  of  vessels  among  cel- 
Inlar  tisBne.  Cut  the  stalk  of  a  frond  of  fern  transversely,  and  this 
stmoiure  will  beoome  i^parent.  ''  The  shell  of  the  cylinder  which 
•Qswera  to  the  woody  part  of  other  plants,  is  composed  of  hard  plates 
folded  upon  themselves  in  such  a  manner  that  a  section  of  them 
represents  a  number  of  sinuous  lines,  doubling  about  among  spongy 
matter."*^ — (See  Treatise  on  Botany^  with  a  cut,  p.  18.) 

Having  thus  introduced  the  reader  to  these  new  arrangements,  I 
recur  to  the  Linmean  enumeration,  as  follows : — 

(1.)  '^  Caulis  (from  /eat;Xo9,  kaidos^  a  stalk).  A  stem  properly 
10  called,  which  bears,  or  elevates  from  the  root,  the  leaves  as  well 
as  flowers.  The  trunks  and  branches  of  all  trees  and  shrubs  come 
under  this  denomination,  also  the  stalks  of  a  great  proportion  of 
herbaceous  plants,  especially  of  annuals.''^  The  stem  admits  of  about 
thirty  modifications  in  form  or  position,  besides  a  great  variety  of 
saperficial  differences  arising  from  the  state  and  texture  of  the  sur- 
hoe^  whether  it  be  smooth,  polished,  viscid,  covered  with  hair, 
down,  &c.  &c. 

(2.)  ^^CuLMus  (from /icaXa/a>9,  kalamoSy  a  reed).  A  straw,  or 
calm,  is  the  peculiar  stem  of  the  grasses,  rushes,  and  plants  nearly 
allied  to  tbem.^  It  bears  both  leaves  and  flowers,  and  its  nature  is 
more  easily  understood  than  defined."" 

(3.)  *^  ScAPUs  (from  CKairo^y  scapos^  a  stalk).  A  stalk  which 
Bprings  from  the  root,  and  bears  the  flower  and  fruit,  but  not  the 
haves.  JPrimula  vulgariiy  and  P.  veris^  the  primrose  and  cowslip, 
are  examples  of  it. 

(4.)  "  Pedunculub  (from  Pes—^edisy  a  foot).  The  flower-stalk ; 
qirings  from  the  stem,  and  bears  the  flower  and  fruit,  but  not  the 
leaves.  PedieeUuSy  (a  little  /bo^-stalk,)  a  partial  flower-stalk,  is  the 
ultimate  subdivision  of  a  general  one.""  Such  is  the  foot-stalk,  that 
supports  each  single  flower  of  the  cowslip,  polyanthus,  and  of  many 
other  plants. 

(5.)  Petiolus.  (The  foot-stalk  of  leaves).  '*  This  term  is  applied 
exclusively  to  the  stalk  of  a  leaf;  it  is  frequently  channeled  on  the 
upper  side.  Sometimes  it  is  greatly  dilated  and  concave  at  the  base, 
as  in  wood  angelica."" 

(6.)  "  Frons  {frona-frondiSy  a  leafy  stalk).  A  frond.  In  this 
the  steno^  leaf,  and  fructification  are  united ;  or,  in  other  words,  the 
flowers  and  fruit  are  produced  from  the  leaf  itself,  as  in  the  fern 
tribe.  The  term  frond  is  now  used  in  the  class  Cryptogamia  only."" 
Common  polypody  is  an  example  of  the  frond. 

(7.)  ^^  Stifxs  (from  <mmo9y  stvpos^  a  stake,  a  trunk).  A  stipe 
is  ihia  stem  of  a  frond,  which  in  ferns  is  commonly  scaly.    The  term 
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s  likewise  applied  to  the  stalk  of  a  fungus,  as  the  oommon  must 
room,  Agariciis  eampestris,"" — (See  Smithes  IrUroductianj  Ch.  XIII.) 
Modern  botanists  include  among  items  many  of  those  peculiar 
bodies  which  were  named  tubers,  bulbs,  roots,  &c. 

The  root  of  tulip,  crocus,  hyacinth,  &o.,  is  a  eormui ;  it  is  a 
thickened  and  contracted  stem,  which  developes  the  leaves.  The 
round,  massive  process  of  the  turnip-cabbage, — Kokl  i2a6i,-»is  a 
stem,  and  it  supports  the  leaves  on  its  sides.  The  tuber  called 
potato  is  a  very  anomalous  species  of  stem,  or  receptacle  of  bods, 
that  elongate  and  produce  true  roots,  and  leaf-bearing  stems,  or 
branches. 

The  real  bulb  is  a  stem,  consisting  of  scales,  packed  closely 
together ;  these  are  the  rudiments  of  leaves,  enclosing  the  parts  of 
fructification.     The  onion  is  an  example  of  the  true  bulb. 

245.  The  branches  vary  little  either  in  appearance  or  structure 
from  the  stems  out  of  which  they  grow.  The  branch  of  a  tree 
originates  in  a  bud,  which  bud  appears  to  proceed  from  a  germ,  that 
probably  was  formed  at  a  period  coeval  with  the  earliest  formatioa 
of  the  stem  or  branch  on  which  it  appears  in  the  spring.  On  this 
subject  there  exist  two  or  more  contrary  opinions.  Du-Hamel, 
Knight,  and  others,  supposing  that  every  alburnous,  or  fresh  annual 
layer  of  a  new  sap-wood,  is  capable  of  giving  origin  to  buds  and 
branches :  while  the  author  of  the  Treatise  on  Vegetable  Physiology^ 
of  the  Library  of  Useful  Knoxcledye^  at  page  20,  asserts,  **  That 
every  germ  is  a  distinct,  insulated  individual,  the  lateral  progeny  of 
the  plant,  generated  at  the  period  of  the  developement  of  the  stem 
or  the  branch  on  which  it  appears  as  a  bud. — That  every  adventitious 
bud,  or  bud  appearing  on  an  old  stem  or  branch,  originates  in  a 
germ  generated  at  the  developement  of  the  stem  or  branch  on  which 
it  appears,  however  long  it  may  have  remained  latent. — ^That  every 
latent  germ  is  annually  carried  outwards  in  a  horizontal  direction, 
through  every  concentric  layer  of  wood,  intermediate  to  the  pith  and* 
the  surface  on  which  it  shsJl  sprout  into  a  branch,  leaving  behind  it^ 
a  white  mark  crossing  every  ligneous  belt,  by  which  its  progresa  cam 
be  traced.^ 

All  plants,  however,  are  not  furnished  with  visible  bnda :  thesff 
appear  to  be  the  peculiar  developements  of  plants  with  woody  stenM 
It  is  said  that  shrubs,  in  general,  and  annuals,  universally,  aa  wtl 
all  plants,  the  productions  of  the  hottest  climates,  are  deetitata  c 
buds,  their  leaves  being  produced  from  the  bark ;  yet  it  ia  evidn 
that  in  a  vast  number  of  shrubs  a  young  bud  is  embedded  in,  m 
sprouts  from  the  axils,  or  wings  of  the  leaves — {asnlh&^  bom  sd 
whence  axilla^  a  wing.) 
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246.  Th^  branahm  cr  appendages  of  sterns^  such  as  down,  hair, 
bristles,  and  jpriokles,  are  processes  from  the  cellular  tissue,  the  bark, 
or  the  wood,  invested  with  the  cuticle  or  epidermis.  Other  appen- 
dages, which  have  often  been  termed  fulcra^  props  or  supports,  are 
wcnrthy  of  notice,  as  forming  botanical  distinctions  of  some  import- 
imee ;  such  are, 

(a.)  8iipula  (from  trrvirofy  itupos,  a  stem,  stalk,  or  blade  of 
oom).  ^^  The  stipula,  a  leafy  appendage  to  the  proper  leaves,  or  to 
their  foot-stalks.  It  is  commonly  situated  at  the  base  of  the  latter, 
in  pairs,  and  is  extremely  different  in  shape  in  different  plants."" 

(b.)  Bractea  (from  ^paycn^  bracho^  a  thin  plate  or  leaf  of  gold, 
ice,  which  produces  a  crackling  sound).  Bractey  '^  the  floral  leaf,  a 
leafy  appendage  to  the  flower  or  its  stalk.  It  is  of  a  variety  of  forms, 
lometimes  green,  and  sometimes  coloured.  The  lavetider$  have 
eoloured  bracteas,  and  the  purple-topped  clary.  Salvia  Horminum^ 
exhibits  a  gradation  from  the  proper  leaves  to  green  bracteas,  and 
from  them  to  coloured  ones ;  which  last  are  barren,  or  unaccom- 
panied by  flowers."" 

(<?.)  Cirrus^  (from  Kippofy  kirros^  a  lock  or  curl  of  hair.)  A  ten- 
dril. This  is  indeed  properly  called  a  fiderum,  or  support,  being 
intended  solely  to  sustain  weak  and  climbing  stems  upon  more  firm 
and  sturdy  ones.  By  its  means  such  climbers  often  reach,  in  tropical 
forests,  to  the  summits  of  lofty  trees,  which  they  crown  with  adven- 
titious blossoms. 

The  vine,  Vitia  vinifera ;  the  various  species  of  passion-flower, 
and  the  pea  or  vetch  tribe,  afford  good  examples  of  spiral  tendrils. — 
(See  SurrH^s  Introduction^  Ch.  XVII.) 

247.  Tie  leaves.  (Folium^  from  </>i;X\ov,  phullon,  a  leaf.)  '^  The 
leaves,  the  great  sources  of  the  permanent  beauty  of  vegetation, 
though  infinitely  diversified  in  their  forms,  are  in  all  cases  similar  in 
interior  organization,  and  perform  the  same  functions. 

^The  green  membranous  substance  may  be  considered  as  an 
extension  of  the  parenchyma,  and  the  fine  and  thin  covering  as  an 
epidermis.  Thus  the  organization  of  the  roots  and  branches  may 
be  traced  into  the  leaves,  which  present,  however,  a  more  perfect, 
refined,  and  minute  structure."" — {Agrio.  Ohem,  60.) 

Every  leaf  consists  of  two  distinct  parts ;  the  one  is  that  flat, 
expanded,  membranous  substance,  bearing  the  name  of  the  leaf;  the 
other  is  the  foot-stalk  (petiolus)^  which  connects  it  with  the  stem  or 
twig.  Leaves  are  much  diversified  in  form  and  texture.  In  Dr. 
Smithes  Introduetion^  thirty-seven  pages  are  occupied  in  describing 
the  Tarieties  of  leaves,  inasmuch  as  concerns  situation,  texture,  and 
composition ;  and  the  Botanical  Treatise  in  the  Lond(m  JSnoyoCoixBdia 
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contains  a  list  of  one  hundred  and  five  varieties,  under  the  head  of 
simple  leaves ;  of  twenty-seven,  under  that  of  compound  leaves ;  and 
of  thirty-four,  under  the  head  of  determinate  leaves. 

Leaves  perform  the  most  important  offices  in  the  vegetable 
economy;  they  contain  sets  of  vessels  and  pores  which  qualify 
them  not  only  to  exhale  redundant  moisture,  and  the  perspira- 
ble matter  secreted  by  the  plant,  but  also  to  inhale  the  gases  of 
the  atmosphere,  and  appropriate  them  to  the  perfecting  of  the 
proper  juices. 

The  leaves  are  probably  the  organs  of  respiration ;  the  health  and 
even  life  of  the  plant  depending  in  a  great  degree  upon  them :  thus 
Sir  Humphry  Davy  observes,  that  "  the  production  of  the  other  parts 
of  the  plant  takes  place  at  the  time  the  leaves  are  most  vigorously 
performing  their  functions.  If  the  leaves  are  stripped  off  from  a 
tree  in  spring  it  uniformly  dies ;  and  when  many  leaves  of  forest 
trees  are  injured  by  blasts,  or  long-continued  dryness,  the  trees  are 
always  stag-headed  and  unhealthy.  The  leaves  are  necessary  to  the 
existence  of  the  individual  tree ;  the  flowers^  for  the  continuance  of 
the  species.  The  soundness  of  the  leaves  is  also  essential  to  the 
goodness  of  ihe  fruit;  for  it  is  a  well-known  fact,  that  if  the  foliage 
oi gooseberry  bushes  is  infested  by  a  certain  small  green  caterpillar, 
the  fruit  invariably  dwindles,  is  defective  in  size  and  flavour,  and  fre- 
quently falls  off.  Many  remedies  have  been  recommended;  Mr. 
Loudon  {Encycl.  p.  4667),  prefers  hand  picking ;  but  when  it  is  con- 
sidered tliat  the  back  of  one  single  leaf  may  be  tenanted  by  above 
a  hundred  of  the  caterpillars  of  the  saw-fly  {Larcw  of  the  Tentkre- 
dinidca)^  it  becomes  a  matter  of  calculation  what  might  be  the  time 
occupied  in  picking  off  such  a  host  of  diminutive  things,  scarcely  the 
size  of  a  mite,  from  the  greater  proportion  of  leaves  upon  a  hundred 
or  two  gooseberry  bushes.  The  simple  calculation  by  conmion  mul- 
tiplication, averaging  the  number  of  leaves,  by  counting  those  of  one 
medium-sized  tree,  would  possibly  take  up  an  hour  or  two  of  a  per- 
son's time.  My  trees,  for  two  successive  years,  were  ruined  as  to 
fruit,  by  the  ravages  of  these  larvae;  we  picked,  and  pulled,  and 
washed,  and  limed,  and  fumigated  with  sulphur,  burning  it  in  » 
flower-pot  saucer  under  the  bush ; — nothing  availed.  At  length,  in. 
the  third  year,  I  boiled  a  quantity  of  the  pith  of  colocyntk^  or  bitter 
apple,  in  water,  and  with  a  brush  flirted  the  cold  liquor  over  the 
leaves,  the  under  sides  particularly,  as  well  as  I  was  able,  while 
another  person  held  up  the  branches.  Whether  this  bitter  dose 
effectually  destroyed  the  enemy,  or  so  molested  him,  as  to  cause  him 
to  quit  his  quarters,  I  cannot  exactly  say ;  but  certmin  it  is  that  J 
Bared  the  leaves  and  fruit  that  third  year ;  and  three  jean  ■ohi^' 
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quently  elapfled  vrithoat  a  reourrence  of  the  visitation.  To  prepare 
the  infuaioa,  take  a  quarter  of  a  pound  of  the  pith,  boil  it  in  a  gallon 
and  a  half  of  soft  water  till  it  be  reduced  to  one  gallon ;  strain  the 
liquor  through  a  hair  sieve,  press  the  pulp,  and  pour  over  it  as  much 
C(dd  water  as  will  make  up  the  quantity  to  one  gallon. 

248.  Tke  If^loreicenoe  (Inflorescentia^  from  /i»,  and  flaresco — ^to 
produce  flowers  in  a  certain  form  or  order)  is  a  term  used  by  Lin- 
Qsus,  to  express  the  particular  manner  in  which  flowers  are  produced. 
It  includes  eleven  modes  or  forms,  that  are  fully  detailed  in  the 
eighteenth  chapter  of  Dr.  Smithes  Introduction.  They  are  as  fol- 
low : — 

(a.)  Verticillus, — a  whirl  or  whorl. — "  In  this  the  flowers  sur- 
round the  stem  in  a  sort  of  ring ;  though  they  may  not,  perhaps,  be 
inserted  on  all  sides  of  it,  but  merely  on  two  opposite  ones,  as  in 
Dead-nettle  LamiunC"  (derived,  it  may  be,  from  Xa^iia^  lamiay  a  sor- 
ceress, from  Xai/u)9,  laimos^  the  throat,  indicating  the  gaping  form) 
—-some  of  the  mints,  Mentha^  &c. 

(i.)  B.ACEMUS  (possibly  from  paf,  payisy  a  ffrape-berry). — "A 
Cluster,  or  Raceme,  consists  of  numerous,  rather  distant  flowers, 
each  on  its  own  proper  stalk,  and  all  connected  by  one  common 
stalk— as  a  bunch  of  currants,  Jtibes  rubrum, 

(e.)  Spica  (an  ear  of  com). — "  A  spike  bears  numerous  flowers, 
i^mged  along  one  common  stalk,  without  any  partial  stalk'^ — ^as  in 
"the  greater  plaintain,  Plantago  major ;  lavender,  Lavandula  spica ; 
epiked  veronica,  Veronica  apicata.  Spicula,  a  spikelet,  is  a  term 
a4>plied  to  the  grasses  that  have  many  florets  in  one  calyx.  Such 
florets  are  ranged  on  a  little  foot-stalk,  and  thus  they  form  part  of 
the  flower,  and  not  of  the  inflorescence.  Reedy  sweet  grass,  Gly^ 
<seria — ^formerly  Poa  aquatica — is  an  example. 

(£?.)  CoRYMBDs  (from  Kopvfifiosy  korumbos,  the  head  or  top  of 
])huits,  a  bunch  or  clustre  of  ivy-berries). — "A  Corymb  is  a  spike, 
"whose  partial  flower-stalks  are  gradually  longer  as  they  stand  lower 
^n  the  common  stalk,  so  that  all  the  flowers  are  nearly  on  a  level ;  of 
^hich  SpiroM  opulifolia^  a  common  shrub  in  the  gardens,  is  an  excel- 
ent  specimen.^  Another  may  be  found  in  the  common  pearl- 
l)losBom,  Pyrus  communis. 

{e.}  Fasciculus  ({Toxa/ascisy  a  bundle  of  twigs). — "A  fascicle  is 
applied  to  flowers  on  little  stalks,  variously  inserted  and  subdivided, 
collected  in  a  close  bundle,  level  at  top— as  the  sweet-william,  Dian* 
thus  barbatus.'''' 

(/•)  Captfulum  (from  caputs  the  head,  adding  the  diminutive — 
n/wn,  meaning  a  litUe  head). — ''A  head  or  tuft,  bears  the  flowers 
isirila''  <withoiit  partial  foot-stalks,  Pedicetti,  2.i^^\  ''m^^^c^^xi- 
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lar  form^^---a8  Globe  amaranthus,  Chmphrena  fflobaa  and  Buddlea, 
Buddlea  globosa. 

(ff.)  Umbella  (a  littlo  shade,  an  umbrella,  a  covering  from  the 
sun). — ^An  Umbel  or  Rundle. — '^  In  this  several  flower-stalks  or  rays, 
nearly  equal  in  length,  spread  from  one  common  centre,  their  sum- 
mits forming  a  level,  convex,  or  even  globose  surface,  more  rarely  a 
concave  one.  When  each  ray  is  simple,  or  single-flowered,  it  is  called 
a  simple  umbel — as  those  of  cowslip  and  oxlip,  Primula  verii^  and 
elatior.  In  the  compound  umbel,  each  ray  or  stalk  bears  an  umbel- 
lula^  or  partial  umbel,  as  in  the  common  carrot,  Daucui  carota; 
celery,  Apium  graveolem^  &c." 

(A.)  Cyma  (from  xvfia^  kuma,  a  young  shoot  of  cabbage). — "A 
cyme  has  the  general  appearance  of  an  umbel,  and  agrees  with  it  so  far 
that  its  common  stalks,  all  spring  from  one  centre,  but  differs  in 
having  those  stalks  variously  and  alternately  subdivided.  Examples 
are  found  in  common  laurustinus,  and  also  in  elder,  Sambucus  niger. 
This  mode  of  inflorescence  agrees  with  a  corymbus  also,  in  general 
aspect ;  but,  in  the  latter,  the  primary  stalks  have  no  common 
centre,  though  the  partial  ones  may  sometimes  be  umbellate ;  which 
last  case  is  precisely  the  reverse  of  a  cyme.*** 

(/.)  Panicula  (from  panus^  gossamer,  or  millet,  panic,  reeds,  &c. 
Panieula  may  be  derived  from  iravos^  panos,  a  torch,  a  candlestick ; 
or,  more  probably,  from  iravLKos^  panicos^  fear,  indicating  the  quak- 
ing, wavy  structure  of  the  inflorescence). — "  A  panicle  bears  the 
flowers  in  a  sort  of  loose,  subdivided  bunch  or  clustre,  without  any 
order.  When  the  stalks  are  distant  it  is  called  diffusa^  a  lax  or 
spreading  panicle — as  in  Saxifraga  umbrosay  London-pride,  but  par- 
ticularly in  many  grasses,  as  the  common  cultivated  oat,  and  Ateiki 
strigosay  bristle-pointed  oat.  In  this  tribe  the  branches  of  the  panicle 
are  mostly  semi-verticillate :  the  common  reed,  Arundo  phragmita^ 
furnishes  a  most  beautiful  and  ornamental  specimen  of  a  componnd 
panicle ;  when  ripe,  it  is  brownish  and  grayish-purple,  drooping  and 
waving  in  the  wind. 

(k.)  Thyrsus  (from  Ovpaofy  thursas^  a  sprout,  stem,  or  stalk ;  ft 
spear  surrounded  with  garlands  of  ivy,  carried  by  the  Bacohanak).*- 
"  A  bunch  is  a  dense  or  close  panicle,  more  or  less  of  an  ovate  fignr^ 
of  which  the  lilac,  Syringa  Tulgarisy  and  butterbur,  Tusrilago  petanr 
te$y  are  examples  cited  by  Linnrous.^^  Dr.  Smith  thinks  that  ft 
bunch  of  grapes  is  a  specimen  of  a  true  thyrsuB^  ^'  to  the  charaeten 
of  which  it  correctly  answers.^ 

249.  A  Flower  is  divided  into  several  parts;  namely  the  Calyx, 

or  flower-cup ;  the  Corolla,  or  blossom ;  the  Stamina,  or  nude  oigani; 

the  PiBtiUum^  or  pointal;  the  Pericarpium,  or  geed^voawl;  Ite 
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Semen,  or  eeed ;  and  the  Beoeptaouliuii,  or  reoeptaole.    These  parts 
admit  of  severml  divisioiifl,  which  will  now  be  concisely  described. 

250.  Caltx  (from  moXu^^  kahue^  the  case  of  a  flower). — The 
flower-cap  is  that  external  covering,  nsoally  of  a  greenish  colour, 
whieh  invests  and  protects  the  coloured  floral  leaves,  or  corolla,  where 
that  ia  present ;  or  those  principal  and  most  important  organs  of 
fimetificstion,  the  stamens  and  seed-vessel,  where  the  corolla  is 
wanting. 

The  Calyx  is  sometimes  absent,  and  therefore  is  not  absolutely 
essential  to  the  perfecting  of  the  fruit.  It  is  distinguished  by  dif- 
ferent appellations,  and  was  by  Linnseus  originally  divided  into  seven 
distinct  kinds.     The  following  is  Dr.  Smith's  arrangement: — 

(1 .)  PcRiANTHiuM  (from  ^c/E>i,  />m,  about,  and  ayOo9^  anthoSy  a 
flower)  is  *^  a  calyx,  properly  and  commonly  so  called,  when  it  is 
(xmtignous  to,  and  makes  a  part  of,  the  flower,  as  the  five  green  leaves 
which  eneompam  the  rose,  including  their  urn-shaped  base."" 

(Pebigonb  is  a  term  introduced  as  one  of  the  modifications 
of  Calyx ;  it  appears  to  be  derived  from  irepi^  abouty  and  povevs^ 
p€y^y  the  parent^  or  generator ;  it  invests  the  seed-vessel,  and  fre- 
quently is  highly  and  beautifully  tinted.) 

(2.)  Ikvolucrum  (from  invcivOy  to  enclose  or  wrap  up), — an  invo- 
lucre or  wrapper. — *^  This  is  remote  from  the  flower,  and  can  scarcely 
be  distinguished  dearly  from  a  Bractea."^ — (See  245-6.) 

**  The  term  was  first  adopted  by  Linnaeus  at  the  suggestion  of  his 
friend  Artedi,  in  order  to  distinguish  the  genera  of  the  umbelliferous 
plants,  for  which  purpose  the  latter  deemed  the  part  in  question  very 
important.^  Dr.  Smith  has  subsequently  abandoned  this  distinc- 
tion, as  appears  by  his  notice  of  the  umbelliferous  tribe,  in  the  last 
edition  of  his  English  Flora. 

(S.)  Amentum  (I  can  find  no  other  translation  to  this  term  than 
that  of  **  a  strap,  to  which  javelins  were  tied  to  throw  them  with 
greater  violence  C  however,  one  of  the  terms  used  by  authors  prior 
to  Linmeus,  nikramemtum,  from  nux^  nucie^  a  nut,  seems  to  furnish  an 
idea  of  the  original  meaning  of  the  word  as  understood  by  botanists), 
a  catkin ;  it  consists  of  **  a  common  receptacle  of  a  cylindrical  form, 
beset  witii  numerous  scales,  each  of  which  is  accompanied  by  one  or 
more  stamens  or  pistils,  so  that  the  whole  forms  an  aggregate  flower. 
The  receptacle  itself,  and  the  bases  of  the  scales,  are  firmly  united, 
and  ibe  whole  catkin  falls  ofi^  entire,  except  that  in  some  instances 
the  upper  part  of  each  scale  withers  away,  as  in  the  willow  genus.^ 
The  conmKm  hazel-nut  famishes  an  example  of  the  catkin  as  respects 
the  male  blossom  only :  HumuluSj  the  hop,  has  a  catkin  for  the 
female  or  fertile  flower. 
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(4.)  Spatha  (a  sheath  or  scoop,  from  <nradri^  ipatki^  a  branch  of 
a  palm),  *'  a  covering  which  bursts  longitudmally,  and  is  more  or 
less  remote  from  the  flower.^  One  of  the  most  familiar  examples  of 
the  spatha  is  to  be  found  in  the  common  arum^  vulgarly  called  *^  lords 
and  ladies  -^  this  also  contams  the  fructification  on  a  quulix  (from 
(TwaSt^^  apadixj  a  palm-branch  with  the  fruit  on  it),  or  lengthened 
receptacle,  '^  according  to  the  genuine  Linnsean  idea  of  this  kind  of 
calyx,  taken  from  palm-trees.**' 

(5.)  Gluma  (a  husk). — The  calyx  of  grasses,  com,  and  grass-like 
plants  of  a  chafiy  nature,  the  one  usually  enclosing  and  enfolding  the 
other,  as  in  quaking-grass,  Briza, 

(6.)  PERicHiETiuM. — "  A  scaly  sheath,  investing  the  fertile  flower, 
and  consequently  the  case  of  the  fruit-stalk,  in  some  mosses.^ 

(7.)  VoLVA  (from  rofoo,  or  intolvOj  to  wrap),  "  a  wrapper  or 
covering  of  the  Fungus  tribe,  of  a  membranous  texture,  concealing 
their  parts  of  fructification,  and  in  due  time  bursting  all  around, 
forming  a  ring  upon  the  stalk,  as  in  agaricm  campe9tri$^  the  oonmion 
mushroom." 

It  must  not  be  overlooked  that  modem  botanists  have  estab- 
lished the  fact  that,  when  a  single  integument  only  invests  the  parts 
essential  to  fertility ;  that  cohering  is  considered  as  a  calyxy  never  as 
a  corolla,  A  tme  corolla  mtist  be  situated  within  an  external  cover- 
ing :  colour  is  now  a  secondary  consideration  ;  and  therefore,  the  fol- 
lowing definition  of  corolla  must  be  received  with  some  qualification. 

251.  The  Corolla  (from  coron^a^  a  little  crown). — The  corolla 
is  that  part  of  the  fructification  which  is  universally  admired  on 
account  of  the  beautiful  colours  it   displays,  and  the  fragrance  it 
exhales.     Like  the  calyx,  the  corolla  is  not  absolutely  essential  to 
fertility,  for  it  frequently  is  absent.     ^'  The  term  includes  two  parts, 
the  petal,  Petalum ;  and  the  nectary,  Nectarium,     The  former  is 
either  simple,  as  in  the  primrose,  in  which  case  the  corolla  is  said  to 
be  monopetalous'^  (from  /lu)vo^,  monosy  one,  and  TreraXov,  petaihm^  ft 
leaf — ^flower-leaf),  *'  of  one  petal ;  or  compound,  as  in  the  rose,  in 
which  it  is  polypetalous,*"  or  composed  of  several  petals  (from  ^oXvf, 
polusy  many,  and  TreraXov).     This  part  of  the  fructification  admits 
of  an  almost  infinite  variety  of  forms,  and  modes  of  construction :  it 
is  called  regular^  if,  as  in  the  rose,  primrose,  and  pink,  it  be  uni- 
form in  figure ;  and  irregular,  when  it  is  unequal,  as  in  the  oolnm- 
bine  and  violet.    Among  the  irregular  corollas,  the  most  remarkabb 
kinds  are  the  ringenty  or  gaping,  as  dead-nettle ;  the  penomaU^  with 
a  mouth  or  palate,  as  toad-flax  or  snap-dragon,  and  the/wytlfojia<iii»i 
(from  papilioy  a  moth  or  butterfly,)  of  which,  the  leguminooa  tribe  of 
pUntB,  peasj  beans,  vetches,  clover,  kc.^  present  familiar 
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(2.)  N^iarivm  (from  Nexrap^  nectar). — The  nectary^  or  honey- 
sup,  ifl  that  part  of  the  corolla  which  produces  honey.  The  precise 
nrt,  or  secreting  gland,  is  not  always  traceable,  but  as  Dr.  Smith 
)bierve6,  ^^  It  is  perhaps  nearly  universal,  as  hardly  a  flower  can  be 
found  that  has  not  more  or  less  honey,  though  that  liquor  is  far  from 
bang  universally,  or  even  generally,  formed  by  any  apparatus  sepa* 
rite  from  the  petals.  In  monopetalous  flowers,  as  Lamium  album, 
white  dead  nettle,  the  tube  of  the  corolla  contains,  and  probably 
iocretes  the  honey,  without  any  evident  nectar}'.  Other  instances 
of  nectaries  in  the  claws  of  petals,  are  found  in  the  crown  imperial 
md  lily;  which  only  confirms  more  strongly  the  compendious 
iH>nstruction  of  the  lily  tribe,  the  leaves  of  their  flowers  in  these 
examples  being  calyx,  petals,  and  nectaries,  all  in  one. — (Introd, 
p.  266.) 

In  the  cruciform  plants  (those  of  the  15th  class),  stocks,  wall- 
flowers, and  the  like,  the  nectary  is  a  gland  at  the  base  of  the  stamen ; 
in  larkspur,  it  is  the  spur ;  and  the  same  in  the  orchis  tribe ;  at  least, 
these  spurs  are  the  depositaries  of  honey,  if  they  are  not  the  secret- 
ing organs ;  and  this  is  particularly  the  case  in  Orchis  bifolia^  but- 
terfly orchis,  a  flower  whose  delicious  odour  at  night  rivals  that  of  the 
honey-suckle;  and  the  spur  contains  a  large  portion  of  liquid  honey, 
whi^  can  be  pressed  out  at  the  lip  of  the  nectary. 

252.  Stamina — (from  ot^/acdv,  stamon^  yarn,  or  spun  wool,  a  term 
intended,  most  likely,  to  express  the  capillar}',  hair-like,  or  woolly 
appearance,  of  this  part  of  the  flower, — or  it  may  be  derived  from 
(nafnv€98tamineii  erect  pieces  of  wood).  '^  The  stamens,  formerly 
caDed  the  chives,  vary  in  number  in  different  flowers,  from  one  to 
nme  hundreds.  Their  situation  is  internal  with  respect  to  the  parts 
behave  been  describing ;  external  to  the  pistils,  at  least  in  simple 
Wers  ;^  so  it  is  in  compound  flowers  of  the  class  syngenesia,  inas- 
nnu^h  as  concerns  the  florets  of  the  disk,  that  part  which  is  com- 
OAonly  of  a  yellow  colour  (as  in  daisy,  chamomile,  &c.),  each  sepa- 
rable portion  of  which  is  a  true  and  perfect  flower,  consisting  of  a 
^ohnlar  corolla,  divided  at  the  top  into  Ave  segments,  five  stamina,  a 
patillom,  and  a  perfect  seed;  unless  where  nature  sports,  and  changes 
^he  fertilizing  organs  into  strap-shaped  petals,  in  which  case,  the 
'ower  becomes  double  and  barren. 

The  stamina  '^  are  essential,  there  being  no  plant  hitherto  dia- 
^^^'vered,  kher  the  most  careful  research,  that  is  destitute  of  them, 
^tfaer  in  the  same  flower  with  the  pistils,  or  in  a  separate  one  of  the 
'^i&e  q)ecie8.  A  stamen  commonly  consists  of  two  parts,  the  fila- 
'^^  Filamentumy  and  anther,  Antheray  the  former  being  merely 
^W  mpfortA  the  latter,  which  is  the  only  essential  partJ"    TVx<^ 

16 
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filaments  are  threads,  those  taper  bodies  which  are  immediatelj 
within  the  flower-leaves ;  these  threads  support  the  antherw^  (tips  or 
summits,)  the  only  essential  parts  of  a  stamen ;  they  are  ^^  generally 
of  a  membranous  texture,  consisting  of  two  cells  or  cavities,  bursting 
longitudinally,  at  their  outer  edges,  as  in  the  tulip ;  and  then  be- 
coming so  changed  in  figure,  as  scarcely  to  be  recognised  for  the 
same  plump  and  well-defined  bodies  which  formed  the  summit  of 
the  stamina. 

"  The  poUen^  farina,  or  dust,"  (from  peUoy  to  drive  away,)  "  ia 
contained  in  the  anther,  from  which  it  is  thrown  out  chiefly  in  warm 
dry  weather,  when  the  coat  of  the  latter  contracts  and  bursts.  The 
pollen,  though  to  the  naked  eye  a  fine  powder,  and  light  enough  to 
be  wafted  along  by  the  air,  is  so  curiously  formed,  and  so  various  in 
different  plants,  as  to  bo  an  interesting  and  popular  object  for  the 
microscope.  Each  grain  of  it  is  commonly  a  membranous  bag, 
round  or  angular,  rough  or  smooth,  which  remaining  entire  till  it 
meets  with  any  moisture,  being  contrary  in  this  respect  to  the  anther, 
then  it  bursts  with  great  force,  discharging  a  most  subtile  vapour.''— 
(Introd.  272.) 

It  is  said  that  the  pollen  contains  hydrogen  pas^  and  being  thus 
rendered  specifically  lighter  than  atmospheric  air,  it  floats  therein 
till  it  lights  on  the  medium  which  it  is  prepared  to  impregnate.    If 
this  be  the  fact,  it  will  be  interesting  to  investigate  it  as  a  pheno- 
menon of  attraction,  and  subject  to  the  influence  of  that  law  by 
which  bodies  in  opposite  states  of  electricity  tend  to  form  a  union 
one  with  the  other.     In  this  view  of  the  subject,  the  pollen,  it  is 
probable,  will  never  explode,  and  consequently,  will  fail  to  impreg- 
nate the  organs  of  any  germen  which  does  not  attract  it  by  the 
agency  of  a  gas  or  fluid  in  a  specifically  opposite  state  of  electricity. 
But  should  the  dust  approach  an  organ  possessing  and  exerting  such 
a  specific  energy  on  the  gas  contained  in  the  membranous  bag,  it 
will  burst,  and  produce  a  new  arrangement  of  the  chemical  elements 
of  the  embryo  seed  in  the  germen.     The  gaseous  theory  will  throw 
some  light  upon  the  phenomenon  of  the  mixtures  and  crossings 
which  take  place  in  the  cabbage  tribe,  and  among  individuals  of  ood- 
generous  species;  and  by  assuming  that  specific  attractions  muirt 
take  place  before  any  impregnation  can  be  efiected,  it  will  erinoe 
the  utter  impossibility  of  a  general  and  promiscuous  fertilisatioOf 
which  were  it  not  provided  against,  would  produce  the  utmost  coo- 
fusion  among  the  genera  and  species  of  plants ;  the  theory  and  the 
&ct  bear  out  each  other,  and  daily  experience  proves  ik(U  which  (be 
hypothesis  presumes. 

PiBTiLLA  (from  pUtiUum^  a  pestle ;  from  the  resembUnoc^  doobi- 
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less,  of  tbe  organ  to  that  uteDsil).  The  pistils,  or  pointals,  are  not 
less  easential  than  the  stamina;  thej  stand  in  the  centre  of  the 
flower,  and  usually  are  fewer  in  number.  Sometimes  the  pistil  ia 
not  in  the  same  flower  as  the  stamens,  and  then  it  does  not  always 
occupy  the  centre  of  the  flower.  Every  pistil  consists  of  three 
parts. 

(1.)  The  germen — ^this  is  essential,  as  it  is  the  rudiment  or  matrix 
of  the  seed  or  fruit. 

(2.)  Stylus^  the  style  (from  arvKos^  stulasy  a  stalk,  or  sharp- 
pointed  pencil).  This  part  is  sometimes  wanting;  it  also  varies  ex« 
eeedingly  in  length  and  thickness ;  it  is  a  pillar  or  column  to  support 
the  third  part  or  stifftna^  (from  tmrfyji^  stigma^  a  mark  or  brand,) 
the  upper  part  or  termination  of  the  style;  or  if  that  be  absent,  the 
crown  of  the  germen.  "  Its  shape  is  various,  either  simple,  scarcely 
more  than  a  point;  or  capitate,  forming  a  little  round  head;  or 
▼ariously  lobed.  Sometimes  it  is  hollow  and  gaping,  more  especially 
when  the  flower  is  in  its  highest  perfection ;  very  generally  downy, 
and  always  more  or  less  moist,  with  a  peculiar  viscid  fluid,  which,  in 
some  plants,  is  so  copious  as  to  form  a  large  drop,  though  never  big 
enoagh  to  fall  to  the  ground.  The  moisture  is  designed  for  the 
reception  of  the  pollen,  which  explodes  on  meeting  with  it ;  and 
kence  the  seeds  are  rendered  capable  of  ripening,  which,  though  in 
many  plants  fully  formed,  they  would  not  otherwise  be. — {Introd. 

m.) 

If  a  blossom  of  the  peach-tree,  in  perfect  bloom,  be  placed  under 
a  powerful  magnifying  glass,  the  stigma  will  appear  to  be  covered 
^  slight  prominences  and  excavations ;  it  is  rough  and  reticulated. 
The  farina,  or  pollen,  discernible  in  some  of  the  adjoining  open  cells 
of  the  anthers,  resembles  small  roundish  eggs,  each,  apparently,  of  a 
rise  to  fill  one  of  the  indentations  of  the  stigma.  Whether  this  be 
tbe  mode  in  which  nature  effects  the  fertilizing  of  the  peach-germ  or 
^the  structure  is  altogether  most  curious  and  interesting,  and 
Q^erits  patient  and  attentive  observation. 

268.  Pericarpium  (from  irepi^  peri^  round  about;  and  Kapwo9y 
isrpof,  fmit).  The  seed-vessel ;  an  envelope  or  covering  enclosing 
^6  seed;  it  is  the  impregnated  germen  enlarging,  or  expanded  to 
nutturity.  It  is  not  essential,  as  in  many  flowers,  the  seeds  are 
^ked,  being  simply  protected  by  the  calyx.  Such  is  the  case  with 
'theringent  flowers  of  the  14th  class,  Didynamia^  and  with  many 
others.  ^^  The  uslb  of  the  seed-vessel  is  to  protect  the  seeds  till  ripe, 
^d  then,  in  some  way  or  other,  to  promote  their  dispersion,  either 
^7  its  elastic  power^  (as  in  yellow  balsam,  impatietis^  noli  ms  tau'^ 
^)  ^  or  serving  for  the  food  of  animals,  in  whose  dang  the  seeds 
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vegetate."'  This  is  said  to  be  the  fact  with  respect  to  that  beautiful 
and  odoriferous  tree,  Myrtus  pimenta^  or  the  true  all-spice.  The 
berries  of  this  tree  are  devoured  by  birds,  and  thus  are  prepared  for 
vegetation ;  which  takes  place  rapidly,  after  the  seed  has  undergone 
this  stimulating  process.  There  are  several  kinds  of  seed-vessels, 
which  may  be  shortly  described  as  follows : — 

(a.)  Capsula^  (meaning  a  little  casket,  or  box.)  "  A  capsule  is 
a  dry  seed  vessel  of  a  woody,  coriaceous,  or  membranous  texture, 
generally  splitting  into  several  valves ;  more  rarely  discharging  its 
contents  by  orifices  or  pores,  as  in  Campanula^  (bell-flow^er,)  and 
PapaveTy  (poppy,)  or  falling  off  entire  with  the  seed.''" 

(J.)  Siliquay  (from  ^vXiKrj^  xuliJcey  wooden,  as  a  kernel,)  a  pod — 
"  a  long,  dry,  solitary  seed  vessel  of  two  valves,  separated  by  a  linear 
receptacle,  along  each  of  whose  edges  the  seeds  are  ranged  alte^ 
nately.*"  This  is  exemplified  on  drawing  asunder  the  two  sides  of  a 
pod  of  a  stock,  or  wall-flower;  a  thin  integument  occupies  the 
middle,  and  on  this  integument,  or  receptacle,  the  seeds  lie  in  alte^ 
nate  order. 

Silictda^  a  pouch,  or  little  pod,  is  only  a  different  sort  of  a  pod,  ■ 
being  of  a  short  or  rounded  figure,  as  whitlow-grass,  draha. 

{c.)  Legumefiy  (derived  from  lego^  to  pull  or  gather.)  "  A  legume 
is  the  peculiar  solitary  fruit  of  the  pea  kind,  formed  of  two  oblong 
valves,  without  any  longitudinal  partition,  and  bearing  the  seeds 
along  one  of  its  margins  only. — In  trefoil,  tri/olium,  the  legume  of 
several  species  produces  only  a  solitary  seed. 

(rf.)  Drupa^  (S/ovTTe^,  drupeps^  as  a  fruit  ripened  on  the  tree.) 
"  A  drupe,  or  stone-fruit,  has  a  fleshy  coat,  not  separating  into  valvei, 
containing  a  single,  hard,  and  bony  nut,  to  which  it  is  cloeely 
attached ;  as  in  the  peach,  plum,  cherry,  &c. 

{e,)  Pomuniy  (from  ircofia,  poma,  drink;  the  name  indicatiflg 
juiciness.)  '^  An  apple  has  a  fleshy  coat,  like  the  drtipa^  but  ood- 
taining  a  capsule  with  several  seeds,  as  in  common  apples  and 
pears."' 

The  capsule  is  that  coriaceous  vessel  of  several  cells,  containiog 
the  pips,  which  is  usually  called  the  '*  core ;""  it  is  sometimes  Terj 
difficult  to  distinguish  between  a  true  pome^  or  apple,  or  some  kindi 
of  berry — as  the  mountain  ash-berry,  and  the  hawthorn. 

(/.)  Bacca^  (perhaps  from  fiaK^o^^  baechos ;  a  berry,  as  of  tb0 
grape,  or  other  fruit,  productive  of  intoxicating  liquors.)  "  A  beny» 
is  fleshy,  without  valves,  containing  one  or  more*  seeds,  envekp*" 
with  pulp.  It  becomes  more  juicy  internally,  as  it  advanoei  ^ 
maturity,  quite  contrary  to  the  nature  of  a  capsoley  thoajg^  Ai 
difference  between  these  two  unripe  fruits  may  not  be  dueeniflil^ 
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and  though  some  true  berries,  when  fully  ripe,  finally  become  of  a 
dry  and  spongy  texture;  but  they  never  open  by  valves,  or  any 
regular  orifice/'*     Examples  of  a  simple  berry,  are  found  in  the  cur- 
rant, ribes;  the  grape,  vitie;  and  in  bitter-sweet,  solanum  dulco 
mara,     A  compound  berry,  bacca  composite^  is  shown  in  raspberry, 
blackberry,  and  other  species  of  the  genus  Jtubus ;  the  individual 
grains  of  which  are  termed  acinus^  a  stone,  or  kernel,  (derived  from 
a«ct?,  aits :  a  point,  applied,  perhaps,  particularly  to  a  grape-stone, 
because  of  its  pointed  extremity.) 

The  orange  and  lemon  are  true  berries,  with  a  thick  coat ;  the 
cucumber  and  melon  are  of  a  tribe  which  produces  a  sort  of  berry, 
termed  pourdy  with  the  seeds  situated  in  the  sides  and  not  the 
centre  of  the  fruit.  ''  There  are  several  spurious  kinds  of  berries 
whose  pulp  is  not  properly  a  part  of  the  fruit,  but  originates  from 
»me  other  organ.  Thus,  in  the  mulberry,  the  calyx,  after  flower- 
ing, becomes  coloured,  and  very  juicy,  investing  the  seed  like  a 
genuine  berry." 

(^.)  SCrobiluSy  (from  arpofitXos^  strobiles^  a  whirl,  a  cone  of  a 
pine.)  A  cone,  or  catkin,  hardened  and  enlarged  into  a  seed-vessel, 
u  in  pinuSy  the  fir. 

254.  Semina. — The  seeds  consist  of  several  parts ;  some  of  these 
&re  essential  to  the  being  of  the  future  plant ;  others,  subservient  to 
the  purpose  of  dispersing  or  conveying  the  seeds  from  the  plant  in 
which  they  were  produced,  to  a  spot  favourable  to  the  future  deve- 
lopement  of  the  embryo  plants.  Of  the  parts  more  immediately 
essential  to  growth,  the  first  to  be  noticed  is  the 

(1.)  Embryo^  or  germ,  (from  Efi^pvo),  Embruo,  to  sprout  out,)  is 
that  small  plantlet  enclosed  between  the  seed-lobes  of  most  seeds, 
uid  which  is  very  conspicuous  in  the  garden  broad  bean,  and  in 
the  seed  of  the  ash,  if  it  be  softened  in  luke-warm  water  for  a 
few  hours. 

(2.)  CotyledoneSj  (from  Korvkri — /corvXr^B&v — kotuledon.) — Coty- 
ledons, or  seed-lobes,  fitting  one  into  the  other  as  a  bone  into  its 
•ocket ;  they  are  commonly  two  in  number,  and  are  immediately 
•ttached  to  the  embryo,  of  which  they  doubtless  form  the  nourish- 
ment, till  the  young  plant  has  established  its  roots  in  the  soil.  The 
!  ^ledons  are  those  portions  of  a  seed,  of  a  farinaceous  substance, 
\  which,  in  a  bean  for  instance,  are  situated  immediately  under  the 
;  "iin,  and  constitute  its  principal  bulk.  They  frequently  emerge, 
t  with  the  plumelet,  from  the  soil,  and  then  are  known  as  the  seed- 
*  weg.  Plants  in  general,  are  furnished  with  two  seed-lobes,  and 
[  they  are  then  tenxled  Dicotyledonous  plants;  others,  which  have  but 
[      ^0  eeed-lobe,  are  termed  Jlfa;?(?cotyledons :    among  t\ie«Q  ^^  ^^ 
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grasses,  including  the  various  species  of  com,  the  palm-tribe,  &:c. 
The  pines  and  firs,  and  some  other  genera,  hare  more  than  two  seed- 
lohes;  and  these  are  called  Po/^cotyledonous  plants.  These  terms 
are  derived  from  Greek  words  of  number — ftayog,  motim,  one;  it, 
di^  two;  iroXvi,  polui,  many — joined  to  ncorwXijStDt'— forming  moa<h 
cotyiedon.  Sac,  &c. 

(3.)  Albumen  (from  aft um,  white) — The  white.  Dr.  Smith  ob- 
serves, "  ia  a  farinaceous,  homy  substance,  which  makes  up  tlie  chief 
hulk  of  some  seeds — as  grasses,  com,  palma,  lilies,  never  rising  out 
of  the  ground,  nor  assuming  the  office  of  leaves,  being  destined  solely 
to  nourish  the  germinating  embryo  till  its  roots  can  perform  their 
office."  lu  some  plants  it  is  wanting;  in  others,  which  even  posseta 
cotyledons,  it  is  present ;  in  every  case,  it  appears  to  be  an  organ  of 
luitrition. 

(4.)    Vitelliis — the  yolk — where  present,  exists  in  the  form  of  i 
scale,  between  the  embryo  and  albumen  :  to  the  latter  it  is  adapted, 
but  can  be  sejiaratcd  fiom  it ;  but  to  the  embryo,  it  is  attached  by 
incorporation,  and  cnunot  be  separated  without  a  disruption  of  parts. 
In  Zea,  Indian  corn,  the  albumen  and  vitellus  become  very  appa- 
rent, after  the  seed  has  been  deposited  in  the  soil  for  a  few  ds^iv. 
The  vitellus,  or  yolk,  is  supposed  to  constitute  the  bulk  of  the  sctd 
in  inosaes,  ferns,  and  some  other  genera.     Dr.  Smith  believes  tiut 
its  true  office  is  to  perform  the  function  of  a  cotyledon,  witli  regani 
to  air,  if  not  to  light,  till  a  real  leaf  can  be  sent  forth.     It  does  not 
emerge   from   the   ground,  but  like  the  albumen,   appears  to  be 
absorbed  during  the  progress  of  the  enibrjo. 

(5.)  Ttata. — The  skin,  or  integument  of  the  seed,  which  coths 
and  encliises  it,  and  is  frequently  double;  "  it  contains  all  the  pirti 
of  a  seed  above  described,  giving  them  their  duo  shape,  for  the  stw 
is  formed,  while  they  are  but  a  homogeneous  liquid.  It  diRenin 
thickness  and  texture,  in  colour  and  appearance,  in  different  plwits- 
It  is  frequently  double ;  that  is,  an  exterior  or  tough  leathery  dnii 
or  integument,  is  lined  with  sGiwi 
,  I  and  more  delicate  membrane:  be*li 

are  discernible  in  the  walnat,  to 
the  kernels  of  the  peach,  almoodoi 
plum ;  and  very  plainly  in  the  com- 
mon garden  bean ;  where  tt,ii-% 
show  the  Usta;  ce,  the  two  Mff- 
ledotig,  or  seed-lobes :  y,  the  ff"" 
or  embryo,  the  plume  which  ^ 
become  the  young  plant :  r,  the  radicle,  or  the  first  jaocMi  ct  tbt 
young  root;  and  A  A,  thehUum. 
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(6.)  The  Hilum^  or  scar,  is  the  point  by  which  the  seed  was 
ittached  to  its  receptacle,  and  through  which,  the  nourishment  was 
conveyed  to  the  seed  during  the  process  of  maturation.  *'  When 
the  seed  is  quite  ripe,  the  communication  through  this  channel  is 
interrupted:  it  separates  from  the  parent  plant  without  injury, 
a  9car  being  formed  on  each.  Yet  the  Hilum  is  so  far  capable 
of  resuming  its  former  nature,  that  the  juices  of  the  earth  are 
imbibed  through  it,  previous  to  germination/^ 

Seeds  are  frequently  furnished  with  appendages,  some  of  which 
are  evidently  designed  to  act  as  sails,  whereby  they  may  be 
transported  to  a  spot  remote  from  that  where  they  were  grown,  such 


(1.)  Pappus  (from  irainro^^  pappos^  a  down  or  feather,)  as  iu 
the  seed  of  the  dandelion,  goatVbeard,  and  the  thistle. 

(2.)  Cauda,  a  tail,  as  in  virgin^s  bower — Clematis. 

(3.)  Rostrum,  a  beak,  as  in  Geranium,  —  Venus's  comb  — 
Bcandix. 

(4.)  Ala,  Vk  wing,  a  dilated  membrane,  as  in  the  fir  or  pine 
tribe,  the  maple,  Acer;  ash,  Fraxinus,  &c.  Seeds  are  usually 
plain  and  smooth,  but  they  are  sometimes  furnished  with  spines, 
books,  prickles,  or  scales,  as  in  the  carrot,  parsnep,  goose-grass,  and 
bar-dock. 

255.  Beceptaculum, — The  receptacle,  the  base,  or  point  of  con- 
nexion of  the  other  parts  of  fructification :  it  is  that  part  which 
sustains  the  seed ;  that  part  of  the  artichoke,  for  instance,  which  is 
eaten,  after  the  choke  is  removed,  and  which  thus  affords  an  excel- 
lent familiar  example  of  the  receptacle  of  compound  flowers, — a 
class,  in  which  this  part  is  very  readily  distinguishable.  In  the 
daisy  it  is  conical,  in  chrysanthemum,  convex;  iu  dandelion  convex 
also,  and  very  closely  resembling  white  leather,  dotted  with  slight 
punctures;  in  some  flowers  it  is  plain,  in  others  chafiy,  and 
frequently  it  is  covered  with  down  or  hairs.  In  general,  the 
receptacle  may  be  described  as  that  part  of  a  flower  which  remains, 
ifter  pulling  ofl*  the  calyx,  corolla,  stamina,  and  pistillum  ;  it  is  the 
upper  termination  of  the  stalk — that  base,  or  pediment,  from  which 
ii»  other  parts  are  raised,  and  upon  which  they  rest. 

The  foregoing  are  the  external  organs  of  plants.  I  have  made 
sreat  use  of,  and  laid  peculiar  stress  upon,  the  authority  of  the  late 
Sir  J.  E.  Smith ;  and  to  his  able  Introduction,  the  reader,  who 
irishfifi  to  obtam  more  particular  information  of  the  structure  of 
phoits,  is  referred.  Enough,  probably,  has  been  advanced,  to  furnish 
something  of  a  general  knowledge  of  those  parts  which  can  scarcely 
fiul  to  come  under  the  observation  of  every  person  who  c\)l\AN«^m  «» 
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rod  of  garden-ground ;  for  if  he  only  raise  a  cabbage-plant,  or 
gooseberry-bush,  he  may  trace  the  greater  part  of  them ;  and  i 
moreover,  he  possess  an  inquiring  and  reflective  turn  of  mind,  he  wi 
discover  that,  *^  vegetables  are  organized  beings  supported  by  air  ai 
food,  endowed  with  life,  and  subject  to  death  as  well  as  animal 
that  they  are  sensible  to  the  action  of  nourishment,  air,  and  ligl 
and  either  thrive  or  languish,  according  to  the  wholesome  or  hurtf 
application  of  these  stimulants ;""  and  consequently,  that  they  fiM 
possess  an  internal  structure,  a  vascular  system,  wherein,  as  in  tl 
human  frame,  the  processes  of  elaboration  and  distribution  a 
nnintermittingly  carried  on,  till  at  length  the  plant,  which  had  bei 
only  an  embryo  in  the  seed,  attains  its  full  size,  and  arrives 
maturity. 


SECTION  II. 
Part  I. 


NATURAL  mSTOBY  AND  CULTIVATION  OF  ESCULENT 

VEGETABLES. 

Subject  1.     Sea-Kale: — Crambe  Maritima;  Cruciferw.     Class  z 

Tetradynamia,  of  Linnaeus. 

256.  Sea-kale  is  a  hardy  perennial,  a  native  of  various  parts  ( 
the  shores. of  Britain.  Its  essential  generic  character,  according  I 
the  English  Flora^  is, — "  ^  pouch  globose,  stalked,  coriaceous,  of  on 
cell,  without  valves ;  deciduous ;  seed  solitary.'" — "  It  is  herbaceoui 
or  somewhat  shrubby;  leaves  rather  succulent,  toothed  or  pia 
natifid ;  rounded,  sinuated,  waved,  toothed,  glaucous,  very  smootli 
as  well  as  the  stem.^  The  flowers  are  borne  in  corymbous  clustew; 
they  are  of  a  beautiful  milk-white ;  with  a  tint  of  yellow  near  the 
mouth :  and  have  a  sweet  or  honey-like,  and  fragrant  odour. 

The  plant  has  not  long  been  introduced  into  public  use  u  » 
dinner  vegetable.  The  Encydopwdia  of  Gardening^  at  No.  3898| 
says  that  "  Jones,  of  Chelsea,  assured  the  late  Mr.  Curtis  thit  he 
saw  bundles  of  it,  in  a  cultivated  state,  exposed  for  sale  in  Chicheste^ 
market,  in  1753.  About  the  year  1767,  it  was  cultivated  by 
Dr.  Lettsom,  at  Grove-hill,  and  by  him  brought  into  general  notice 
in  the  neighbourhood  of  London."'  In  France  it  has  been  but  Httl* 
known.  Sea-kale  is  described  as  an  aqtaraginous  plant;  and^iB 
some  respects,  it  is  treated  as  asparagus — ^that  is,  it  is  bleached  or 
bJanchedy  and  then  boiled  like  that  vegetable,  which  in  twite  it 
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somewhat  resembles ;  or,  rather,  it  blends  the  flavour  of  asparagus 
with  that  of  the  cauliflower  or  white  broccoli :  but,  in  its  growth,  it 
is  much  more  like  celery  than  asparagus;  and,  with  respect  to 
botanical  character,  it  is  more  nearly  allied  to  the  brassica,  or 
oabbage-tribe.  Sea-kale  is  a  choice  and  delicate  vegetable,  is  of  the 
most  ready  culture,  and  bears  forcing  remarkably  well. 

257.  Soil  and  Propagation. — Being  a  native  of  the  sandy  sea- 
cot8t,  a  light  sandy  soil  is  indicated,  which  should  be  assisted  with 
Tegetable  compost,  and  probably  with  sea-salt.  Maher  says,  ^'  Pre- 
pare the  ground  in  December  or  January,  by  trenching  it  two  feet 
and  a  half  deep  ;  if  not  that  depth  naturally,  and  light,  it  must  be 
made  so  artificially,  by  adding  a  due  proportion  of  flne  white  sand, 
and  very  rotten  vegetable  mould.  If  your  ground  is  wot  in  winter, 
it  must  be  drained  efiectually,  so  that  no  water  may  stand  within  a 
foot  at  least  of  the  bottom ;  for  the  strength  of  your  plants  depends 
on  the  dryness  of  the  bottom,  and  the  richness  of  your  soil.  Then 
divide  the  ground  into  beds  four  feet  wide,  with  alleys  of  eighteen 
inches ;  after  which,  at  the  distance  of  every  two  feet  each  way, 
sow  five  or  six  seeds  two  inches  deep,  in  a  circle  of  about  four  inches 
in  diameter.  This  operation  must  be  performed  with  strict  care  and 
regularity,  as  the  plants  are  afterwards  to  be  covered  with  blanching- 
pots,  and  both  the  health  and  beauty  of  the  crop  depend  upon  their 
standing  at  equal  distances.  In  the  months  of  May  and  June,  if 
the  seeds  are  sound,  the  young  plants  will  appear.  When  they 
liave  made  three  or  four  leaves,  take  away  all  but  three  of  the  best 
plants  from  each  circle,  planting  those  you  pull  up  (which  by 
^  careful  hand  may  be  drawn  with  all  their  tap-root)  in  a  spare  bed 
for  extra  forcing,  or  to  repair  accidents.'^ 

Sea-kale  may  be  raised,  as  has  been  seen,  from  seeds,  either  by 
•owing  it,  as  directed  for  asparagus-seeds  (149),  in  beds,  where  it  is 
^  remain,  or  in  others  from  which  it  is  to  be  transplanted.  In  the 
'^tter  case,  two  ounces  will  be  sufficient  for  a  seed-bed  four  feet  by 
^Qe,  in  which  the  rows  are  twelve  inches  asunder,  and  the  seeds  at 
^ight  inches  apart  in  the  rows.  If,  however,  the  seed  be  sown  to 
'^ain,  the  same  quantity  will  serve  for  a  bed  of  five  feet  by  fifteen, 
^«  seed  being  sown  in  drills  at  two  feet  apart  every  way. 

Plantations  may  be  formed  early  in  April,  by  taking  off  rooted 
'^iets  from  established  plants,  or  by  cuttings  from  the  roots,  with 
^0  or  three  eyes  to  each  cutting.  Sowing  is  greatly  to  be  preferred 
^  planting.  A  bed  or  plot,  sotcn^  retains  all  its  plants  safe,  and  they 
"®come  strong,  very  rapidly:  transplanting,  though  it  may  bo 
'^'ccenfiilly  performed,  is  a  debilitating  process,  from  which  the  sea- 
^«  does  not  speedily  recover  so  as  to  acquire  that  dei^tYv  oi  toot^ 
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and  vigour  of  plant,  which  characterize  the  undisturbed  seedling :  I 
never  yet  saw  the  rows  of  the  latter  fail,  but  numerous  blanks 
frequently  occur  when  the  roots  have  been  disturbed.  Something 
however  must  be  allowed  for  difference  of  soil.  Dig  and  trench  the 
ground  to  tlie  depth  of  at  least  twenty  inches,  lay  six  inches  of  sea- 
weed, or  vegetable  compost,  at  the  bottom  of  each  trench ;  add  a 
large  portion  of  sandy  soil,  or  pure  sand,  so  as  to  raise  the  bed  to  the 
full  depth  of  two  feet  of  good  light  earth.  If  the  bed  be  formed  six 
feet  wide,  plant  three  rows  of  cuttings  or  offsets ;  that  is,  one  row  in 
the  centre,  and  two  other  rows,  one  on  each  side  of  the  middle  one, 
and  two  feet  from  it.  These  three  rows  will  occupy  four  feet,  and 
leave  a  foot  of  earth  on  both  sides  of  the  outer  rows.  Plant  the  sets 
eighteen  inches  asunder  in  the  row,  and  so  deep  as  to  allow  of  the 
upper  part  or  crown  being  at  least  two  inches  below  the  surface  of 
the  ground.  Make  the  bed  perfectly  level,  and  cut  its  edges  even, 
and  form  alleys,  as  directed  for  asparagus  (156).  Keep  it  free  from 
weeds  at  all  times ;  and  in  two  years  from  the  time  of  planting, 
some  good  kale  may  be  cut  for  use. 

Abercrombie  says, — "  A  fit  soil  for  it  may  be  prepared  of  one- 
half  drift-sand,  two-sixths  rich  loam,  and  one-third  small  gravel, 
road-stuff*,  or  sea-coal  ashes.^** 

258.  Future  Culture, — Maher  gives  the  following  directions  for 
the  cultivation  of  sea-kale,  subsequent  to  the  forming  of  the  beds  in 
the  early  part  of  the  year : — "  In  the  following  November,  as  soon  as 
the  leaves  are  decayed,  clear  them  away,  and  cover  the  beds  an  inch 
thick  with  fresh  light  earth  and  sand,  that  has  lain  in  a  heap  and 
been  turned  over  at  least  three  times  the  preceding  summer :  this, 
and   indeed  all  composts,   should  be  kept  scrupulously  free  from 
weeds,  many  of  which  nourish  insects,  and  the  compost  is  too  often 
filled  with  their  eggs  and  grubs.    Upon  this  dressing  of  sandy  loam, 
throw  about  six  inches  in  depth  of  light  stable-litter,  which  finishes 
everything  to  be  done  the  first  year.     In  the  spring  of  the  second 
year,  when  the  plants  are  beginning  to  push,  rake  off  the  stable- 
litter,  digging  a  little  of  the  most  rotten  into  the  allejrs,  and  add 
another  inch  in  depth  of  fresh  loam  and  sand.  Abstain  from  cutting 
this  year,  though  some  of  the  plants  will  probably  rise  very  strong, 
treating  the  beds  the  succeeding  winter  exactly  as  before.    The  third 
season,  a  little  before  the  plants  begin  to  stir,  rake  off*  the  winter 
covering,  laying  on  now  an  inch  in  depth  of  pure  sand  or  fine  gnveL 
Then  cover  each  parcel  with  one  of  the  blanching-pots,  presaimfit 
firmly  into  the  ground,  so  as  to  exclude  all  light  and  air;  for  the 
colour  and  flavour  of  the  sea-kale  is  greatly  injured  by  being  ezpoMl 
to  either.^ 
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Barton  (from  the  Caledonian  Hart.  Mem.)^  "  in  the  autumn, 
covers  all  the  sea-kale  (excepting  the  roots  intended  to  be  taken  up 
for  forcing)  with  leaves,  as  they  are  raked  from  the  pleasure- 
grounds  ;  covering  each  bed  in  thickness  according  to  the  strength 
and  age  of  the  roots,  giving  the  greatest  covering  to  the  oldest,  upon 
an  average  from  five  inches  to  a  foot  when  first  laid  on."  He  then 
lays  over  the  leaves  a  covering  of  long  dung,  just  sufficient  to 
prevent  the  leaves  from  being  blown  away.  The  advancing  heads 
press  up  the  covering,  so  as  to  be  easily  perceived,  and  they  are  then 
cut  without  removing  more  of  the  covering  than  that  about  the 
heads  to  be  cut.  He  defends  the  practice  of  cutting  one-year-old 
plants  as  not  being  injurious.  After  the  kale  is  all  taken,  he 
removes  the  coverings,  and  digs  the  ground  regularly  over. — (Encyc. 
ofGard.  3902-3.) 

In  October  or  November,  when  the  leaves  decay,  pull  them  off, 
and  carry  them  to  some  waste  ground,  or  the  compost  heap.  Clear 
the  surface  entirely  of  weeds,  fork  it  lightly,  and  cover  it  all  over 
with  sandy  earth  and  decayed  leaves,  just  deep  enough  to  conceal 
the  crown.  Set  up  a  marking-stick  at  the  centre  of  each  plant,  prior 
to  covering  the  bed. 

259.  Blanching  and  Cutting  the  Sea-Kale, — If  no  forcing  be 
attempted,  the  sea-kale  will,  in  all  probability,  be  in  season  from  the 
last  week  in  March  to  the  end  of  April,  allowing  for  the  state  of  the 
weather,  and  the  age  of  the  plants,  the  strongest  shoots  coming  in  the 
first.  Early  in  February,  and  even  in  January,  if  the  weather  bo 
open,  and  appearances  promise  an  early  spring,  examine  each  head  to 
see  that  it  is  sound — the  little  marking-sticks  will  point  out  the 
precise  situation — and  over  the  centre  of  each  sound  root  place  a  very 
large-sized  flower-pot,  the  hole  of  which  is  closed  with  a  cork;  but 
give  the  preference  to  a  proper  sea-kale  pot,  with  its  cover.  Small 
tubs  or  boxes,  a  foot  in  diameter  every  way,  will  do.  Press  the 
vessel  firmly  into  the  soil ;  and,  if  tubs  be  used,  cover  the  whole 
with  mats,  to  exclude  the  light,  the  influence  of  which  it  is,  that 
gives  colour  to  the  plant.  Raise  the  covers  now  and  then,  to  see  if 
the  heads  come  on,  and  remove  slugs  or  other  vermin.  If  these 
appear,  sprinkle  quick-lime  dust  around  the  plants,  three  or  four 
inches  from  each:  also  at  the  outside  of  the  pots.  In  common 
seasons,  the  kale,  it  is  probable,  will  in  succession  attain  the  height 
of  from  six  to  eight  inches,  being  of  a  clear  milk  wliite,  the  tips  and 
upper  edges  of  which  are  tinted  with  a  fine  purplish  crimson :  these 
are  the  incipient  leaves,  among  which  are  sometimes  to  be  seen  the 
yoong  yellowish,  corymbous.  clusters  of  flowers.  The  whole  forms  as 
beautiful  an  object  as  can  be  well  conceived;  and  this  is  thie  fKArVuti^ 
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in  perfect  condition,  and  ready  to  be  cut  for  use.  Remove  the  shoot 
with  a  clean  cut,  close  to,  but  not  below,  the  part  where  the  leaf- 
stalk joins  the  head;  it  is  narrower  there ;  and,  to  make  sure  of  the 
operation,  remove  the  soil  from  around  the  stem,  and  the  proper 
place  will  bo  apparent.  When  the  sea-kale  is  cut,  remove  the  pot 
or  covering  from  that  root ;  and  when  all  the  shoots  are  taken,  cut 
the  plant  over,  just  above  the  crown,  with  a  long  sharp  knife.  Add 
a  coating  of  well-decayed  vegetable  compost,  or  leaf-mould,  to  the 
depth  of  two  or  three  inches ;  and  then  dig  the  bed  carefully ;  cut 
the  edges,  and  keep  it  constantly  free  from  weeds. 

260.  To  Force  Sea-Kale. — Pursue  the  same  method,  but  fill  in  all 
the  spaces  between  the  pots  with  stable  dung,  which  has  been  pre- 
pared for  some  time,  and  add  a  covering  of  the  same  over  the  tops  of 
the  pots,  and  a  lining  about  the  sides  of  the  beds.  The  dung  must 
not  be  hot:  it  is  to  be  turned  repeatedly,  till  the  heat  be  found  not 
to  exceed  55°  or  60''.  Thus,  Maher  observes,  "  that  the  only  thing 
necessary  in  forcing  sea-kale,  is  to  be  verj  particular  in  guarding 
against  too  much  heat,  using  trial-sticks,  and  never,  if  possible, 
exceeding  55°."*^  Abercrombie,  Nicol,  and  Maher,  recommend  forcing 
in  the  open  air.  The  former  directs  to  begin  the  work  seven  weeks 
before  the  plants  be  wanted.  The  beds  are  to  be  set  in  order,  the 
surface  to  be  moved,  and  two  or  three  inches  of  a  mixture  of  coal- 
ashes,  fresh  light  earth,  and  drift-sand,  to  be  spread  over  it.  Dung, 
which  has  been  prepared  for  three  weeks,  either  alone  or  mixed  with 
tree-leaves,  is  to  be  placed  all  around,  about,  and  over  each  pot, 
extending  eight  or  ten  inches  beyond  and  above  the  pots.  These  are 
to  be  examined  frecjuently,  and  the  heat  attended  to.  "  If  the  heat 
be  under  50'',  there  is  not  enough  to  excite  the  plants ;  and  if  above 
60**,  it  is  too  fiery,  and  may  injure  them.  In  about  three  weeks  or 
a  month  after  being  covered  up,  the  first  shoots  will  be  from  six  to 
ten  inches  long,  and  fit  for  the  table.  If  the  plant  send  up  a  flowe^ 
stalk,  cut  it  away;  and  successive  supplies  of  shoots  will  be  pro- 
duced, till  perhaps  the  end  of  the  third  month  from  beginning  to  force.'* 

In  dressing  sea-kale  beds,  avoid  sea-coal  ashes.  Many  persooB 
have  lost  half  their  plants  by  the  injudicious  application  of  this 
material,  which,  as  we  perceive,  was  formerly  much  in  vogue. 

261.  Baldwin  forces  sea-kale  where  it  stands  in  the  open  garden, 
in  the  following  manner.  ^^  On  each  side  of  a  three-feet  bed,  in 
which  the  sea-kale  has  been  planted,  trenches  are  formed  two  feet 
deep,  and  eighteen  inches  wide  at  the  bottom.  The  side  of  the 
trench  next  to  the  bed  is  perpendicular,  and  the  other  side  is  doped, 
flo  as  to  make  the  top  of  the  trench  at  the  surface  of  the  ground  two 

feet  and  a-balf  wide:  this  trench  is  filled  with  linings  of  hoi  dw^ 
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on  the  inner  edges  of  which,  garden-lights  are  placed,  and  the  lights 
kept  covered  with  mats  till  the  kale  is  fit  to  cut.  The  same  plan/' 
he  adds,  ^^  is  applicable  to  asparagus,  and  also  to  rhubarb,  or  any 
other  perennial  vegetable  intended  to  be  excited  where  it  stands,  and 
a  covering  of  boards,  canvas,  or  mats,  might  be  substituted  for  the 
glass  \\ghts:"—(Eneyc.  o/Gard.  from  Hort,  Trans.  IV.  63.) 

262.  The  foregoing  method,  which  is  particularly  cleanly,  and  free 
from  litter,  should  be  compared  with  that  practised  and  recommended 
by  Barton,  before  named  (see  257),  which,  however,  appears  to  be 
attended  with  more  trouble.  Barton  forces  on  dung-beds^  under 
frames^  exactly  in  the  manner  generally  adopted  for  asparagus.  "  The 
advantages  he  considers  to  be  the  certainty  of  having  the  latter  vege- 
table fit  for  use  at  any  particular  time,  and  the  saving  of  dung  and 
labour.  The  latter  saving,''  he  says,  "must  appear  obvious  to  every 
practical  gardener,  when  he  considers  the  difficulty  attending  the 
keeping  up  a  proper  and  regular  degree  of  heat,  by  covering  with 
dung  over  pots,  and  other  similar  methods  (as  generally  practised) 
at  so  inclement  a  season  of  the  year,  requiring  three  times  the  quan- 
tity of  dung  to  produce  an  equal  number  of  heads,  to  what  will  be 
necessary  when  the  roots  are  placed  in  a  frame;  for  a  common  melon- 
frame  will  contain  as  many  heads  as  are  capable  of  being  produced 
in  two  drills  of  twenty  yards  each,  by  covering  with  hot  dung.  He 
finds  two  frames,  of  three  lights  each,  quite  sufficient  for  a  large 
family;  the  first  prepared  about  the  beginning  of  November,  and  the 
second  about  the  last  week  in  December;  and  by  the  time  the  second 
frame  is  exhausted,  sea-kale  will  be  ready  for  use  in  the  open  ground.'' 
— (Idetn^  3910;  from  Caled,  Hort.  Mem,) 

In  comparing  the  three  methods  of  forcing  which  have  been 
detailed  above,  it  will  appear  that  those  of  Baldwin  and  Barton  must 
be  attended  with  a  saving  of  stable- dung;  but  if  delicacy  of  flavour, 
and,  consequently,  the  total  exclusion  of  lights  be  the  chief  object  of 
the  grower,  the  common  method  of  forcing  with  pots,  and  a  covering 
of  dung,  must  be  deemed  the  most  efficient.  The  truth  is  this — that 
in  sea-kale,  as  is  the  case  with  asparagus  (see  158),  a  slight  degree 
of  colour  is  always  attended  by  an  increase  of  flavour;  therefore, 
when  perfect  blanching  (etiolatian^  as  it  is  termed;  whg,  is  not  appa- 
rent) and  delicacy  of  flavour,  are  the  chief  objects,  the  common 
method  is  to  be  preferred;  but  when  a  degree  of  colour,  and  a  pro- 
portionate fulness  of  flavour  are  not  objected  to,  Baldwin's  and 
Barton's  methods  are  much  superior  to  it,  because,  although  they 
admit  a  portion  of  airy  as  well  as  light,  they  economize  manure  and 
labour.  By  Baldwin's  plan,  the  roots  also  are  preserved,  whereas 
they  are  eacrificed  if  that  of  Barton  be  pursued;  for,  in  foroing  as^- 
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ragus  and  sea-kale  in  frames,  over  dung  hot-beds,  the  plants  are 
stowed  as  closely  as  is  consistent  with  the  temporary  vegetation 
required,  and  with  no  more  intervening  and  surrounding  soil  than  is 
absolutely  necessary  to  supply  the  roots;  hence,  they  cannot  be  used 
again,  and  the  succession  must  be  provided  for  by  annual  sowings; 
the  plants  being  usually  allowed  two  or  three  years'*  growth  before 
they  are  taken  up  for  forcing. 

263.  Sating  the  Seed. — Select  one  of  the  finest  plants  that  exhibits 
the  flower-stalk,  and  let  it  run  up  in  spring;  it  will  flower,  and 
produce  abundance  of  seed,  which,  when  the  silicles,  or  pouches, 
become  ripe,  may  be  gathered  and  preserved  entire,  in  a  dry  room, 
for  future  use. 


Subject  2. 
ON  THE  CULTURE  OF  INDIAN  CORN. 

December  17,  1829. 

I  propose  in  this  article  to  treat  of  the  propagation  and  culture  of 
this  grain  chiefly  as  a  dinner  tegetable;  but  as  the  question  of  the 
introduction  of  Indian  com  as  an  article  of  agricidtural  produce  has 
of  late  become  one  of  very  great  interest,  I  must  view  it  in  all 
its  bearings. 

At  a  time  when  a  severe  conflict  of  opinions  is  maintained  between 
some  who  endeavour  to  prove  too  much,  and  others  who,  through  pre- 
judice, would  reject,  and  even  vilify,  a  most  useful  vegetable,  solely 
because  it  is  recommended  by  the  adverse  party;  at  such  a  time,  the 
philosophic  inquirer,  who,  as  such,  is  of  no  party,  finds  it  his  duty  to 
bring  the  question  to  the  test  of  experience,  in  order  to  determine 
whether  that  which  is  so  strenuously  recommended,  and  unwarrant- 
ably abused,  be,  or  be  not,  likely  to  prove  a  public  acquisition — one, 
in  fact,  worthy  of  being  extensively,  if  not  generally,  cultivated.  I 
record  the  date  of  this  article,  as  well  as  the  periods  when  the  several 
operations  attendant  on  the  culture  of  the  grain  were  performed, 
because  the  former  may  furnish  matter  for  comparison  of  a  variety  of 
facts  and  observations;  and  the  latter  may  serve  as  a  journal  or 
calendar  of  directions  to  the  practical  gardener,  whose  aim  it  ahill 
be  to  collect  evidence,  and  draw  deductions. 

The  experiment  which  will  be  detailed  was  made  during  the  late 
unpropitious  season,  a  season  of  uncommon  anomalies,  wherein  the 
most  severe  and  parching  drought  in  May,  and  during  the  three  fifft 
weeks  of  June,  was  succeeded  by  vast  deluges  of  rain,  and  an 
extremely  low  temperature.  Between  the  2lBt  of  Jane  and  the 
Slat  of  October  J  1829,  there  were  ninety  days  in  which  nin  ftU  to  ■ 
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greater  or  less  extent;  and,  during  that  period,  the  thermometer 
twice  attained  73°  only,  as  its  maximum  of  height.  It  averaged, 
at  three  o'clock  ©""clock,  p.m.,  in  July,  about  64^^°;  in  August,  63^; 
and  in  September,  67°  of  temperature,  which  scarcely,  if  at  all, 
exceed  the  mean  of  day  and  night  of  the  usual  run  of  seasons, 
according  to  the  calculations  of  the  British  Almanac. 

264.  Indian  Corn — Zea  Mays.     Of  the  Class  xxi.  Order  iii., 
Monwcia  Triandria  of  Linnaeus.     Natural  order,  Gramineae. 

In  this  vegetable — ^which  also  is  termed  maize^  or  Turkey-corn 
— ^the  male  and  female  flowers  stand  apart  on  the  same  plant.  The 
male,  or  stamineous  flowers,  are  produced  in  erect  loose  spikes,  resem- 
bling panicles,  at  the  summit  of  the  stem.  The  glumes,  or  husks,  of 
the  male  blossoms  are,  in  some  varieties,  of  a  pale,  greenish  white; 
and  in  others,  of  a  brown  or  purplish  colour.  The  calyx  is  a  two- 
flowered  glume,  ^vithout  any  awn;  and  the  corolla  is  likewise 
awnless.  The  female  flowers  are  produced  in  compound  sheaths, 
arising  from  the  bosom  of  the  leaves.  They  consist  of  very  dense 
spikes,  the  flowers  enclosing  the  germens,  closely  arranged  in  upright 
or  spiral  ranks,  firmly  embedded  in  a  rather  conical  or  pyramidal 
receptacle,  which  is  termed  the  cob.  These  cobs  vary  much  in  their 
dimensions ;  in  some  of  the  tall  varieties  they  contain  twelve  ranks 
of  seeds,  each  rank  producing  from  thirty  to  forty  grains;  in  others 
of  more  dwarf  growth,  ten  ranks,  of  from  twenty  to  twenty-five  seeds, 
may  be  reckoned  as  an  average  product.  Each  seed  is  furnished 
with  one  pistillum,  or  style,  very  long  and  pendulous ;  the  glume, 
or  husk,  of  both  the  calyx  and  corolla  is  of  two  valves,  and  the  whole 
spike  is  enclosed  in  an  involucrum  of  boat-shaped  leaves,  from  eight 
to  twelve  in  number.  The  ripe  seeds  vary  much  in  colour,  some 
being  whitish,  others  yellow,  brown,  or  purple.  They  are  closely 
compressed  in  the  receptacles,  and  hence,  their  sides  become  flattened 
or  indented ;  the  external  surface  is  rounded,  and  highly  polished. 
Many  of  the  varieties  of  the  corn,  being  natives  of  the  warmest 
climates  of  America,  will  not  ripen  in  this  country ;  some  of  them 
will  however  grow,  and  attain  the  height  of  nine  or  ten  feet.  The 
<?irai/* variety — that  which  is  now  termed  "Cobbett's  Corn," — appears 
to  be  the  only  one  as  yet  known  which  can  be  expected  to  attain 
maturity  in  the  ordinary  seasons  of  England.  In  very  hot  summers, 
however,  such  as  those  of  1818,  1825,  and  1826,  the  variety  known 
by  the  name  of  the  "  early  yellow,""*  might,  I  think,  be  made  to  ripen 
its  fruit  to  a  certain  degree  of  perfection.  I  have  tried  an  experi- 
ment on  the  three  following  varieties,  by  which  I  have  satisfied 
mygelfy  that  in  wet  seasons,  the  dwarf  is  the  only  one  which  will 
bring  one  single  ear  to  perfection. 
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(1 .)  The  tall  pals-coloured — ^the  seed  of  which  is  semi-transparent, 
and  of  a  pale  buff,  or  cream-colour ;  cobs  very  long,  with  three  or 
four  hundred  seeds.  It  grows  to  the  height  of  ten  feet,  produces  a 
noble  stem,  and  fine  waving  leaves,  of  a  rich,  full  green  tint.  The 
ears,  though  they  will  not  ripen,  attain  a  state  of  mellowness,  in  which 
they  form  a  tender  and  agreeable  dinner-vegetable. 

(2.)  The  early  yellow — seeds  of  a  semi-transparent,  golden  yellow; 
cobs  large;  do  not  ripen  in  general.  It  grows  to  the  height  of  six  or 
seven  feet. 

(3.)  The  dwarf  yellow — seeds  of  a  yellow  colour,  not  so  bright  in 
many  English-grown  specimens  as  the  former;  varies  in  height  from 
two  to  four  feet.  The  annexed  figure  will  convey  some  idea  of  the 
appearance  of  one  of  the  tallest  plants  of  this  variety;  it  was  drawn 
under  considerable  disadvantages  by  one  of  my  sons,  from  my 
description,  assisted  by  a  dried  specimen,  and  a  rough  sketch  which 
I  traced  with  a  pen. 


Fig.  9. 


Fig.  10^ 


The  height  of  the  plant,  fig.  9,  is  supposed  to  be  fonr  feet  froiB 
the  ground  to  the  apex  of  the  spike  of  flowers,  a.  The  ears  or  f^ 
b^  by  6,  are  enclosed  in  from  eight  to  twelve  boat-shaped  hub  tf 
valves,  which  lap  over  one  another  in  opposite  directions.  SoDe« 
the  exterior  husks  are  furnished  with  arrow-shaped,  termmal,  Intf 
appendages,  which  wither  as  the  seeds  become  ripe;  o, «,  are  At 
sword-shaped,  wavy  leaves,  the  bases  amplexioaul,  deeply  deooncB^ 
that  18,  they  nm  down  the  stem,  and  closely  embrace  it,  till  diay 
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rmiiiate  at  a  joint.  At  the  point  where  they  approach  the  stem, 
ey  are  elegantly  ciliated  with  silky  hairs.  The  stem  is  often  deeply 
iged  with  red,  or  brownish  purple,  and  the  external  husks  of  the 
n,  and  the  glumes  of  the  male  blossoms,  are  also  purpleish.  The 
bole  plant  is  peculiarly  interesting;  the  seed,  the  vessels  of  the 
ives,  and  the  system  of  ^'oscular  pores *,^'  exhibit  fine  examples  of 
6  structure  of  one  of  the  monocotyledonous  tribe.  The  stem  is 
lid,  and  filled  with  a  parenchymatous  pulp,  containing  a  portion  of 
ccharine  matter. 

Fig.  10  exhibits  an  ear  divested  of  its  external  integuments.  It 
in  a  state  too  immature  to  be  eaten  as  a  vegetable,  but  the  germs 
'  twelve  ranks  of  seeds  (each  rank  containing  about  thirty-four 
leds)  are  very  apparent  in  the  original  specimen:  a,  shows  the 
Kii-stalk  and  the  vestiges  of  the  integuments,  b^  the  rows  of  seeds, 
,  the  pistilla  or  styles.  These  are  of  a  greenish  silvery  white,  and, 
fhen  fresh,  appear  like  semi-transparent  threads  of  silk,  or  pen- 
inloos  glass  feathers.  They  are  involved  within  the  husks,  but 
emerge  (as  shown  in  the  lowest  cob  of  the  preceding  figure,  6),  from 
he  apex  of  the  husk,  about  the  time  that  the  farina  of  the  male 
lower  is  propelled  from  the  antherse.  Examined  by  a  powerful 
nicroscope,  the  styles  appear  like  flattened  bundles  of  reeds, 
^boQnding  with  spiculse,  or  hair-like  appendages,  which  proceed 
negularly  from  the  surface  of  each  reed. 

265.  Uses  of  the  Cam. — It  is  eaten  as  a  garden  vegetable  at  the 
^  when  the  grains,  after  being  fully  formed,  become  replete  with 
^  &rinaceous  milky  pulp;  that  is,  as  I  have  found,  from  the  close  of 
^ngust,  to  the  second  week  of  October,  or  even  later.  The  ear  or 
^  is  broken  off;  it  is  then  divested  of  its  husks  and  filaments,  the 
mutU  foot-stalk  is  cut  to  about  an  inch  in  length,  and  the  whole  is 
foiled  for  half,  or  three  quarters  of  an  hour,  in  water,  with  a  little 
^t  The  ears  are  eaten  with  butter,  salt,  and  pepper,  according  to 
^  taste  of  each  individual.  It  should  be  observed,  that  although 
^toll  varieties  will  seldom  ripen  their  seeds,  the  ears  will  notwith- 
'tinding  attain  sufficient  maturity  to  be  very  fit  for  table  use;  but 
^ere  is  this  material  distinction  between  the  dwarf  and  tall  varieties, 
^  at  the  time  the  seeds  of  the  former  become  mellow,  and  full  of 
^^  they  are  so  firmly  fixed  into  the  receptacle,  that  they  must  be 
^Hton  off;  whereas,  the  whole  ear,  cob  and  all,  of  the  taller  kinds, 
^  tender,  and  may  be  cut  up  with  as  much  ease  as  the  stalk  of  a 
^^Uiage :  and  it  is  as  pleasant,  in  point  of  flavour,  as  the  seeds, 
[ndian  com,  as  a  vegetable,  must  be  very  much  liked,  or  wholly 

*  SeeFig.  16— 2,paragra{kh314.    • 
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disrelished;  for  its  taste  is  too  peculiar  to  admit  of  a  medium;  it 
resembles,  as  far  as  one  may  determine  for  others,  that  of  artichoke 
blended  with  the  sweet  wort  of  malt.  As  an  article  of  diet,  it 
is  said  to  be  extremely  salubrious,  and  nutritive  in  proportion  as  it 
approaches  to  maturity.  When  i)erfcctly  ripe,  and  ground  into 
flour,  it  is  said  to  make  bread  of  a  quality  very  unaccei)table  to  most, 
unless  it  be  qualified  with  at  least  two  parts  of  wheat  flour  to  one  of 
the  meal:  in  these  proportions,  it  may  be  made  into  good  and 
palatable  bread*.  In  the  opinion  of  most  who  know  the  grain,  it 
is  considered  a  capital  article  of  su))ply  .for  the  poultrj'-yard,  and  not 
for  poultry  only,  but  for  pigs,  and  even  horses.  "  Upon  this  grain,"" 
says  Mr.  Cobbett,  "  without  any  grinding,  horses  are  fed,  oxen  are 
fatted,  hogs  are  fatted,  and  poultry  made  perfectly  fat,  by  eating  the 
grain  whole,  tossed  down  to  them  in  the  yard.  The  finest  turkeys 
in  the  whole  world  are  fatted  in  this  way  without  the  least  possible 
trouble." 

266.  Cultivation. — April  21. — Sowed  two  drills  of  the  foreign, 
pale  buff-coloured  corn,  the  drills  six  feet  apart,  and  two  inches  deep, 
the  seeds  six  inches  distant  from  each  other.  The  soilj  a  cretaceous 
loam,  manured  with  spit  dung  and  coal  ashes;  a^spect  south-west, 
but  overshadowed  by  a  bam  .ind  tall  trees. 

May  6. — Sowed  two  drills  of  the  dwarf  English  corn,  purchased 
of  Mr.  Cobbett;  the  soil,  aspect,  and  method  of  sowing,  the  same. 

May  14. — Sowed  four  drills  of  the  early  foreign  yellow,  in  a 
fsandy  soil,  abounding  wnth  calcareous  road-drift  and  vegetable 
matter;  aspect  commanding  more  sun,  but  sloping  to  the  north:  the 
plants  stood  too  near  to  each  other,  as  double  drills  were  made 
scarcely  fourteen  inches  asunder. 

May  15. — Some  of  the  young  com  appeared,  the  rest  came  up  in 
due  order,  but  a  small  portion  was  obliged  to  be  re-sown,  in  conse- 
quence of  the  depredation  of  a  grub,  which  ate  ofl*  the  albumen  and 
vitellus  of  the  seeds. 

I  shall  just  observe,  that  all  the  varieties  prospered  exceedinglyf 
till  the  taller  sorts  became  injured  by  the  storms  of  wind  in  Angurt^ 
which,  on  one  or  two  occasions,  blew  them  down,  and  rendered  it 
necessary  to  tie  the  plants  to  long  and  strong  stakes.  These  violtft 
assaults  retarded  the  growth  of  the  foreign  varieties;  but  the  dwarf 
com  continued  to  stand  erect,  and  sustained  no  injury.  I  shall  cob- 
flne  my  future  remarks  to  this  sort  exclusively. 

267.  Subie<juent  culture  of  the  Ducarf  Corn, — The  spaces  betwMB 

*  I  have  tried  it  in  the  proportion  of  one  part  corn-meal  to  three  parts 
flonr :  the  bread  is  very  pleatanty  with  a  iUght^  but  distinct  flavour  of  malt 
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the  rows  were  digged  once  in  July,  pretty  deeply,  when  the  plants 
were  half-grown;  the  rows  were  earthed  up  with  the  hoe,  about 
three  inches  on  each  side;  and  again,  on  the  26th  of  July,  when 
two  or  three  inches  of  well-rotted  manure  were  laid  on  each  side  of 
the  stems,  and  over  this,  sand  was  placed  ridgeways ;  so  that  the 
rows  were  supported  on  either  side,  by  at  least  five  inches  of  rich 
earth* 

AuffuH  3. — The  spikes  of  male  blossoms  were  partly  developed, 
and  many  of  the  ears  began  to  show  the  pendulous  filaments:  the 
antherse  opened  about  this  time,  the  farina  began  to  fall,  and  thus 
the  process  of  impregnation  was  gradually  and  progressively  com- 
pleted. 

AuffUit  10. — Many  more  of  the  ears  were  formed,  and  many  of 
the  plants  had  three  or  four  each;  it  is  said  that  six  are  sometimes 
borne  on  one  plant,  but  I  have  not  witnessed  the  fact. 

September  4. — First  cutting  as  a  dinner  vegetable;  it  was  tender 
throughout,  being  quite  immature,  the  seeds  were  mere  germs. 
From  this  period  to  the  12th  of  October,  the  corn  was  occasionally 
used:  then,  the  grains  became  so  firm,  and  boiled  so  yellow,  that  the 
few  ears  remaining  on  the  stems  were  left  to  ripen. 

October  7. — The  corn  suffered  severely  from  the  sharp  frost, 
biting  wind,  and  hail  of  this  day,  it  still,  however,  advanced 
towards  maturity;  but  the  repeated  frosts  in  the  course  of  the 
nxmth,  at  length  decomposed  the  involucra  of  the  ears,  and  rendered 
diem  pervious  to  water,  which  caused  mouldiness.  Particles  of  ice 
^  were  on  several  occasions  formed  in  their  inner  surfaces. 

Notember  1. — Several  ears  were  fine  and  plump,  although  the 
plants  on  which  they  grew  were  nearly  dead.  I  gathered  and  dried 
A^,  and  the  seeds  became  firm,  and  remained  perfectly  sound. 

268.  DedueHane  from  Facte, — The  dwarf  Indian  com  will  ripen 
^Oi  in  the  worst  of  seasons,  provided  the  situation  be  open  to  the 
i^mn,  and  the  soil  be  favourable;  but  it  may  fail  if  it  be  planted 
i^  a  close  situation,  upon  cold  stiff  soil;  and  especially  if  early  frosts 
B^ipervene,  before  the  impregnation  of  the  germens  is  fully  effected4 
^h  frosts  attack  and  decompose  the  slender  styles,  and  thus,  num- 
^  of  the  germens  retain  the  mere  embryo  form,  while  here  and 
d^  a  few  ripe  seeds  will  be  produced  among  a  multitude  of  wasted 
^^dy  germs.  An  ear  which  ought  to  have  contained  S50  ripened 
^mg,  will,  in  such  cases,  produce  scarcely  one-third  of  the  nmnber. 
My  experiment,  as  far  as  it  referred  to  a  grain  crop,  may  be  oonsi" 
^ered  a  failure,  but  such  an  one  as  ought  to  lead  to  further  attempts; 
^^  it  was  occasioned  by  the  following  causes: — I  sowed  too  late, 

^  in  an  im&TOiirable  soil  and  exposure;  the  corn  ^oyedL  Ut^  ^ 

-in  «, 
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none  of  the  mid-day  and  early  afternoon  sun,  after  the  first  week 
of  August;  the  spaces  between  the  rows,  owing  to  a  deficiency 
of  garden-ground,  were  planted  with  broccoli;  the  early-formed  and 
finest  ears  were  gathered  for  table  use;  and  finally,  frosts  of  a 
destructive  character  intervened  before  the  due  impregnation  of  the 
later-formed  ears. 

Upon  all  these  considerations,  and  from  the  fact  that  many  of 
the  late  cobs  produced  grains,  part  of  which  have  been  made  into 
flour,  and  used  in  bread,  and  part  reserved  for  sowing,  I  think  it  just 
to  conclude  that  Indian  dwarf  Corn  can  be  ripened  in  all  summers, 
and  become  a  remunerating  crop, — ^but  that,  to  ensure  a  good  result, 
the  following  rules  should  be  attended  to. 

269.  Rules  for  a  proper  Cultivation  of  the  Corn. — Never  sow  in 
moist,  cold,  cloddy  ground,  and  avoid  shady  and  confined  situations. 
Choose  open  spots,  where  the  plants,  upon  an  average,  may  enjoy 
twelve  hours^  sun,  from  May  to  the  end  of  August;  and  let  the  soil 
be  open,  rather  loose  and  sandy,  or  a  light  sandy  loam.  SoWy  not 
later  than  the  21st  of  April,  in  drills  three  or  four  feet  apart,  and 
about  two  inches  deep.  Drop  three  seeds  in  spots,  about  ten 
inches  or  a  foot  asunder, — the  seeds  being  an  inch  distant  from  each 
other;  then  draw  earth  over  the  drills,  and  press  it  firmly  with  the 
flat  of  the  spade ;  when  the  plants  rise  and  appear  safe  from  the 
attacks  of  worm  or  grub,  remove  all  but  one  of  the  strongest,  so  that 
they  finally  may  stand  singly,  ten  or  twelve  inches  asunder  in  the 
rows.  The  corn  will  bear  transplanting ^  and  therefore,  if  care  be 
used,  other  rows  may  be  formed  with  the  removed  plants;  as,  how- 
ever, they  become  dwarfed  by  the  removal,  the  rows  need  not  be  morft 
than  two  feet  apart. 

Experiments  are  still  required  in  order  to  determine  the  bes^ 
method  of  culture;  but  I  believe  the  foregoing  directions  may  be 
safely  attended  to,  though  they  will  admit  of  much  improvement. 
As  a  garden  Tegetable^  there  can  be  no  fear  of  a  failure;  and  even  as 
a  grain-crop  for  poultry,  the  result  will  be  nearly  as  certain;  and  in 
point  of  real  utility,  the  nutritive  quality  cannot  be  doubted. 

270.  The  foregoing  remarks  were  written  in  1829.  Siibao* 
qnently,  I  have  acquired  the  experience  of  five  seasons  of  suoeenbl 
culture;  that  is  to  say,  during  the  summers  of  1830  to  18S5,  inelo* 
aive.  I  have  hybridized  three  varieties,  and  produced  eara  and  oobf 
of  far  superior  quality,  as  respects  the  number  and  bulk  of  the  aeedf 
contained  in  each.  The  mode  of  culture  to  secure  a  crop  of  tha  fiilt 
quality  during  seasons  of  ordinary  character,  is  the  folloinriqg. 

Bino  at  any  period  between  the  third  week  of  April. villthf 
middle  ot  May,  provided  the  ground  be  in  a  free  apd.opfflooq<|iti(ft 
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neither  wet  nor  parched,  and  the  weather  be  mild.  Open  trenches 
three  feet  apart,  as  for  celery,  the  breadth  of  a  spade,  and  six 
inches  deep.  Put  into  them  three  inches  of  good  manure,  or  of  a 
compost  formed  by  the  fermentation  of  leaves  and  stable-dung,  used 
as  linings  to  melon  or  pine  pits;  and  incorporate  the  manure  with 
the  soil,  by  digging  it  in,  a  spit  deep:  fill  the  trenches  with  earth 
made  very  fine,  to  within  three  inches  of  the  previous  level.  When 
the  ground  has  settled  for  a  day  or  two,  strain  a  lino  along  the 
middle  of  each  trench,  and  draw  a  drill,  one  inch  deep,  in  which 
drop  the  seeds,  three  inches  apart;  cover  with  an  inch  of  earth,  and 
press  it  rather  firmly  on  the  seeds,  by  patting  it  with  the  flat  of  the 
spade.  If  the  weather  be  dry,  it  will  be  prudent  to  water  the 
trench  efiectually  two  or  three  times  during  the  time  the  earth 
settles,  covering  the  trenches  with  mats  or  boards  during  the  heat  of 
the  day. 

Most  of  the  seeds  will  rise,  but  some  underground  insect  fre- 
quently destroys  many.     The  supernumeraries,  when  three  or  four 
inches  high,  will  supply  the  deficiency,  if  they  be  carefully  raised 
and  planted  directly.     This  replacement  should  be  made  in  a  warm 
evening,  and  each  removed  plant  should  be  liberally  watered. 

When  the  growth  of  all  appears  to  be  fully  established,  the  plants 
ought  to  be  thinned  out  to  stand  one  foot  asunder.  Every  trench 
must,  of  course,  be  treated  alike;  and  the  future  culture  will  consist: 
finty — ^in  a  light  hoeing  along  the  trenches  to  ease  the  soil  and  give 
freedom  to  the  roots,  which  extend  laterally  rather  than  deeply,  and 
to  destroy  weeds.  Second^ — when  the  plants  become  nine  inches 
Ugh,  three  inches  of  the  soil  first  thrown  out  of  the  trenches  should 
^  returned,  so  as  nearly  to  fill  them  to  the  old  surface  level.  A 
wcond  earthing  up  to  the  same  extent  will  be  required,  when  the 
plants  shall  be  about  eighteen  inches  high:  this  will  effectually 
*®eure  them  from  being  blown  over  by  high  wind.  Thirds — when 
tlie  male  spikes  at  the  summits  are  fully  formed,  it  will  be  very 
l^eficial  to  cover  the  spaces  between  the  rows  with  an  inch  or  two 
I'good  manure,  to  within  three  inches  of  the  plants,  and  to  point  it 
^n  with  the  fork,  being  careful  not  to  wound  the  roots  or  stems. 
This  manuring  will  supply  ample  food,  and  cause  the  foliage  to 
*^me  a  dark,  rich  verdure,  which  it  will  retain  during  the  hottest 
^d  driest  season. 

When  the  farina  from  the  spikes  shall  cease  to  fall,  the  plants  may 
f^fely  be  cut  back  to  within  two  leaves  of  the  uppermost  ears;  and 
^^  fine  seasons,  the  com  will  become  pulpy,  and  fit  for  the  table,  in 
'^'cceBsion,  from  the  middle  of  August,  and  thenceforward  till  it 
^P^.    In  October  the  plants  will  lose  their  colour,  aasiam^  ki(ji^ 


262  OPERATIONS.  [JUN 

brown  tint,  and  become  quite  ripe:  they  may  then  be  drawn  up,  < 
cut  off  close  to  the  soil,  and  lmn<^  up  in  a  shed  or  barn  to  dry.  Bir« 
are  so  fond  of  the  seeds,  that  it  will  be  necessary  to  cover  the  upp 
part  of  the  cobs  left  to  ripen,  with  paper  caps.  It  however  ceas 
to  be  an  object  of  economy  to  ripen  the  crop  for  poultry,  becau 
the  grain  from  America  can  now  be  purchased  at  little  more  thi 
the  price  of  barley. 


Part  II. 

OPERATIONS  IN  THE  VEGETABLE  GARDEN  FOR  THE 

MONTH  OF  JUNR 

271.  Sow — Cucumbers,  in  the  first  week,  if  not  sown  last  motii 
and  thin  out  those  which  were  sown,  and  have  advanced  so  : 
as  to  show  the  rough  leaf;  or  plant  rowed  cuttings.  See  ^ 
petidix. 

Gourd-seeds, — that  species,  particularly,  known  by  the  name 
tegetable  marrow: — also,  sow  the  pumpkin. 

Peas, — Prussian  blue  (24),  Knight's  marrowfats  (27),  earl, 
frame,  and  Charlton,  for  late  crops  (27). 

Beans, — the  white  blossom  (24)  for  the  latest  crop. 

Kidney-beans, — the  dwarf  and  the  runners  (32),  in  the  Sx^ 
week,  and  again  in  the  course  of  the  month,  once  or  twice. 

In  the  second  and  third  week,  carrots  (76),  and  onioni  &> 
drawing  young;  turnips,  the  white,  yellow  Dutch  (342),  a0 
Swedish  (344),  for  the  autumnal  and  winter  crops. 

In  the  fourth  week, — endive,  for  a  main  supply. 

Plant — Potatoes  (206),  the  kidneys  and  other  late  sorts,  ft 
winter  crops;  slips  of  southernwood,  lavender,  hyssop,  sage,  ifi 
other  aromatic  herbs.  Choose  a  shady  spot  of  ground,  and  gi^ 
water  occasionally. 

Transplant — ^towards  the  end  of  the  month,  cabbage  (llO 
broccoli  (124),  borecole  (118),  savoy  (116),— chiefly  into  nnner;; 
beds,  but  some  to  remain  for  early  supply. 

Celery  (359),  into  manured  trenches,  and  keep  it  well  wateiod 

Leeks,  into  an  open  spot  of  ground,  six  inches  apart. 

Stick — Peas ;  dig  between  the  rows ;  draw  earth  to  their  steini 
hoe  between  all  drilled  crops ;  destroy  weeds,  as  iast  as  thejappetr, 
and  remove  them  to  the  compost  heaps. 

Clear  o^-dabbage-stalks,  and  all  other  lunds  of  litter. 

Gather — Mint,  balm,  sage,  and  other  herbe  that  are  niad  is  * 
dry  stoto  during  the  winter.    Suoh  plants  poeeeiB  their  fiill 
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just  before  they  expand  the  flower;  therefore,  let  that  state  be  con- 
sidered as  an  indication  of  the  proper  time  for  cutting  them.  Cut 
them  in  dry  weather,  suspend  tlie  cuttings  in  the  open  air,  under  a 
shed,  and  sheltered  from  the  sun'*s  rays. 


SECTION  III. 

Part  I. 

NATURAL  HISTORY  AND  CULTIVATION  OP  FRUIT-TREES. 

Subject  1.  Cherry-Tree: — Cerasm;  (Rosacew,)     Class  xii. 
Order  i.    Icosandria  Monogynia^  of  Linnaeus. 

272,  The  Cherry  is  no  longer  of  the  genus  Prunus :  the  flowers 
we  white,  produced  in  nodding  umbels,  and  succeeded  by  juicy, 
pulpy  berries.  The  cultivated  cherry-tree,  according  to  the  JSncy- 
t^lyxBdia  of  Gardening^  No.  4574,  "was  brought  to  Italy  by  the 
Homan  general  Lucullus,  in  73  A.C.,  from  a  town  in  Pontus  in 
Asia,  called  Cerasus,  whence  its  specific  name,  and  was  introduced 
to  Britain  120  years  afterwards.  Many  suppose  that  the  cherries 
^troduced  by  the  Romans  into  Britain  were  lost,  and  that  they 
^6fe  re-introduced  in  the  time  of  Henry  VIII.  by  Richard  Haines, 
*he  fruiterer  of  that  monarch.  But  though  we  have  no  proof  that 
^rrieg  were  in  England  at  the  time  of  the  Norman  conquest,  or 
for  Biane  centuries  after  it,  yet  Warton  has  proved,  by  a  quotation 
''wn  Lidgate,  a  poet  who  wrote  about  or  before  1415,  that  the 
'^wkers  were  wont  to  expose  cherries  for  sale  in  the  same  manner 
^  is  now  done  early  in  the  season.  The  tree  is  now  very  generally 
^tivated,  both  as  a  wall  and  standard  fruit,  and  has  been  forced, 
for  upwards  of  two  centuries. 

278.  Varietiei. — "  The  Romans  had  eight  kinds — ^red,  black, 
^^er-fleshed,  hard-fleshed,  small  bitter-flavoured,  and  a  dwarf  sort. 
-^^Uwer,  in  1573,  mentions  cherries,  red  and  black.  Parkinson  men- 
*^ai  thirty-four  sorts ;  Ray,  twenty-four ;  and  Miller  has  eighteen 
^^  to  which,  he  says,  others  are  continually  adding,  differing 
^ttle  from  those  he  has  described.""  Loudon,  in  his  Catalogue, 
Numerates  thirty-six  sorts. 

ForBjtli  recommends  for  a  small  garden : — 
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The  May-duke,  ripe  in  June. 

Morello        .        .  September  and  October. 

Grafiion        .        .  July  and  August. 

Blnck-hcart  .  July  and  August. 

Arch-duke  •  July 

Turkey-heart,  July  and  August. 
Ilarrison's-heart,  Ditto. 

Keusiiigtou-duke,  Ditto. 

Miller  considers  the  common  red  or  Kentish,  the  Duke,  and  the 
Lukeward,  as  the  best  trees  for  an  orchard :  they  are  plentiful 
bearers. 

274.  Propagation. — Cherry-trees  are  multiplied  by  budding  or 
graftin*:^  upon  stocks  of  their  own  kind,  raised  from  stones  of  the 
fruit  which  are  sown  in  the  autumn  in  light  sandy  earth,  or 
preserved  in  sand  till  the  spring  following,  and  then  sown.  The 
young  trees  will  come  up  the  same  year,  and,  in  the  second  autumn, 
may  be  transplanted  into  nursery  rows,  at  one  foot  distance  from 
each  other.  In  the  succeeding  summer  they  may  bo  budded,  if 
intended  for  dwarfs ;  but,  if  designed  for  standards,  they  should 
remain  till  they  are  four  years  old,  and  then  be  gi'afted  or  budded  at 
six  feet  from  the  ground.  The  best  stocks  for  general  purposes  are 
supposed  to  be  raised  from  the  wild  black  or  red  cherry,  because 
they  produce  trees  of  longer  duration  than  stocks  do,  which  are 
raised  from  stones  of  cultivated  fruit.  The  Morello  is  grafted  upon, 
with  a  view  to  obtain  dwarf-trees ;  but  the  mahaleb^  or  perfumed 
cherry,  is  said  to  furnish  the  best  dwarfing  stock.  Mr.  Knight 
observes  that  "  the  cherry  sports  more  extensively  in  variety,  when 
propagated  from  seeds,  than  any  other  fruit  which  I  have  hitherto 
subjected  to  experiment;  and  this  species  of  fruit  is  therefore 
probably  capable  of  acc^uiring  a  higher  state  of  perfection  than  it  has 
ever  yet  attained.  New  varieties  are  also  much  wanted ;  for  the 
trees  of  the  best  old  kinds  are  everywhere  in  a  state  of  decay  in  the 
cherry-orchards ;  and  I  am  quite  confident  that  neither  healthy  nor 
productive  trees  will  ever  bo  obtained  from  grafts  or  buds  of  th^ 
old  and  expended  varieties  of  this  or  of  any  other  species  of  fruit — 
tree."*' 

275.  Soil  and  Situation. — Cherry-trees  prosper  in  a  light  amd 
dry  sandy  loam.     The  May-duke  should  be  planted  against  a  waif, 
to  obtain  the  fruit  in  great   perfection ;    but  it  will  do  well  as 
a  standard,  as  will  also  most  of  the  other  kinds  of  cherry.    The 
Morello  prospers  well  on  a  wall  having  a  north  aspect;  bat  some  of 
the  finest  fruit,  both  for  beauty  and  flavour,  is  produced  in  £ai^ 
Kent,  on  very  dwarf  standards :  in  that  part  of  flie  tdngdaok  nA 
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trees  are  much  cultivated.  There  is,  in  the  I«le  of  Thanet,  a  pecu- 
liar cherry  of  the  Morello  kind,  which  is  of  good  size,  dark  red,  juicy, 
rather  acrid  ;  and  this  tree  is  never  grafted  nor  budded :  it  throws 
up  abundance  of  suckers,  and  produces  excellent  and  useful  fruit  for 
eight  or  ten  years,  but  is  seldom  of  longer  duration.  I  have  never 
seen  a  single  tree  of  the  kind  in  any  other  part  of  the  kingdom ;  but, 
in  the  "  Island,*"  it  is  a  denizen,  a  naturalized  subject,  if  not  a 
native ;  forming  a  beautiful  shrubbery-tree,  as  well  as  being  a  con- 
siderable bearer.  Cherry-trees  should  be  planted  from  November  to 
April;  full  standards,  at  the  distance  of  from  twenty-five  to  thirty 
feet  apart;  dwarfs,  from  fifteen  to  twenty  feet;  and  espalier  and 
wall-trees  at  about  the  same  distance  as  dwarfs. 

276.  Mode  of  Bearing^  and  Training. — Cherry-trees,  with  the 
excOfition  of  the  Morello,  and  the  one  alluded  to  above,  produce 
their  fruit  mostly  on  studs  or  spurs ;  therefore,  the  bearing  branches 
should  not  be  shortened,  unless  there  be  a  deficiency  of  space. 

"  Forsyth  and  Harrison  train  in  the  horizontal  manner,  and 
practise  shortening  the  leading  shoots,  as  in  the  plum,  apple,  &c. 

''For  the  Morello,  Harrison  adopts  the  horizontal  or  half-fan 
method — '  the  horizontal  method  when  the  tree  grows  very  vigorous, 
and  the  half-fan  method  when  weaker.**'' — (Harrison's  Treat,  on 
Fruit  Trees,  ch.  23.) 

277.  Pruning. — Espalier  and  wall-trees  require  a  summer  and  a 
winter  pruning  to  regulate  the  shoots,  and  to  keep  the  trees  in  form 
and  order.  The  directions  given  for  pruning  the  apricot  (165),  and 
the  plum-tree  (226),  will  apply  to  the  cherry-tree,  and  therefore 
need  not  be  repeated.  Standard  cherry-trees  require  only  an  occa- 
sional pruning,  to  remove  dead  or  decaying  wood,  and  to  regulate 
disordedy  or  misplaced  branches. 

278.  Pruning  the  Morello  Cherry-Tree. — M'Phael  says  (Card. 
Hem,  133),  "  When  planted  on  a  wall,  the  Morello  cherry  prospers 
best  on  a  north  aspect ;  and  as  it  produces  its  fruit  on  young  shoots 
of  the  preceding  year's  growth,  it  must  be  managed  in  regard  to 
pruning  and  training,  in  the  same  manner  as  a  peach  or  nectarine 
tree,  except  that  its  bearing-shoots  must  not  be  shortened.'* 

*'  In  pruning  Morello  cherry-trees,  always  take  care  to  leave 
every  year  a  due  supply  of  the  last  summer's  shoots;  and  these 
should  be  left  in  every  part  of  the  tree,  at  the  distance  of  four,  five, 
or  SIX  inches ;  for  this  kind  of  cherry-tree,  in  particular,  produces 
its  fruit  principally  upon  the  last  year's  shoots." — (Mawe's    Cal. 

Kov.) 

"  The  Morello  cherry  bears  principally  on  the  shoots  of  last  year, 
the  fniit'proceeding  immediately  from  the  eyes  of  the  shoots ;  aud 
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bears  but  casually,  and  iu  a  small  degree  on  close  spurs  formed  on 
tlie  two-year-old  wood,  and  scarcely  ever  on  wood  of  the  third  year. 
Therfore,  both  in  the  summer  and  winter  pruning,  leave  a  supply  of 
last  year's  shoots  on  all  the  branches,  from  the  origin  to  the  extro- 
mity  of  the  tree,  for  the  next  year's  bearers,  cutting  out  past  bearers 
to  make  room.  It  is  plain  that  the  Morello  ought  to  have  no  stubs 
left  with  a  view  to  spurs,  and  all  forerights  ought  to  be  disbudded 
while  young.  To  leave  a  convenient  space  for  young  wood,  train  the 
present  bearers  six  inches  apart ;  lay  in  between  each  of  these,  one 
young  shoot  for  bearing  next  year,  which  will  make  the  promiscuous 
distance  three  inches." 

Underwood  {Caled.  Mem.  I.  427)  has  often  observed,  "when 
the  branches  of  cherry-trees  are  laid  in  too  near  to  one  another,  or 
are  crossed  by  branches  of  the  same  kind,  or  by  plum-tree  branches, 
as  is  sometimes  the  case,  that  although  there  be  abundance  of 
blossom,  yet  there  is  no  crop  even  in  good  seasons.  On  examining 
the  blossom  produced  on  such  crowded  shoots,  he  found  that,  in  fifty 
flowers,  there  were  not  above  two  styles''  (2ol — 4;.)  :  "  of  course  no 
fruit  could  be  expected.  By  not  laying  in  the  branches  so  close,  and 
by  removing  all  superfluous  summer  shoots,  more  light  and  air  was 
admitted,  and  he  had  in  consequence  plentiful  crops." — Encyc.  of 
Gard,,  4589,  90.) 

If  these  remarks  of  Underwood  be  founded  on  correct  observa- 
tions, do  they  not  furnish  matter  for  most  interesting  inquiry  and 
investigation  ?  Why  should  a  deficiency  of  the  female  organ  of  the 
flowers  be  produced  by  a  crowding  of  the  branches  ?  How — (the 
TooU  of  each  neighbouring  tree  being  relatively  the  same) — ^how 
should  crossing  or  interlacing  of  branches  effect  the  total  absence  of 
the  styles  in  twenty-four  blossoms  out  of  twenty-five  ?  Were  the 
phenomenon  produced  only  when  plum-tree  branches  intervened 
between  those  of  the  cherry-tree,  it  might  be  supposed  to  depend 
upon  the  superior  attraction  of  one  of  the  trees  for  the  atmospheric 
electricity ;  and,  consequently,  upon  an  imperfect  elaboration  of  the 
juices  of  the  other,  owing  to  a  deficiency  of  electric  influence ;  but 
Underwood  remarks,  that  the  crossing  of  branches  of  the  tame  kind,  ^ 
equally  prevents  fruitfulness,  and  that  the  free  admission  of  ligh 
restores  it !  Lights  then,  or  solar  vegetable  electricity — suppoaio^ 
the  observations  to  be  correct — restorer  the  styles  of  the  flower 
I  have  no  hesitation  in  supposing  that  the  agency  of  electric  curren 
is  invariably  the  source  of  fertiUty ;  but  there  is  much  myfltoj  i 
the  present  inquiry.  It  is  one,  however,  of  exceeding  interest, 
merits  the  close  attention  and  assiduous  observation  of  the  phik 
Bopbic  horticulturist. 


\ 
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279,  Protecting  the  Fruity  and  destroying  Insects.^^Mr.  Cobbett 
says,  "  Cherry-trees  do  exceedingly  well  as  espaliers ;  and  as 
standards,  though  they  bear  prodigiously,  the  crop  is  for  the  birds, 
and  not  for  the  gardener.  As  espaliers,  they  may,  as  I  have  before 
observed,  be  most  conveniently  covered  with  a  net.  In  the  gathering, 
too,  the  espalier  form  is  of  great  advantage :  the  fruit  may  be  clipped 
off  with  a  sharp-pointed  scissors,  without  exposing  the  spurs  to 
injury." — (English  Gardener,  No.  264.) 

Wall  cherry-trees  are  sometimes  covered,  at  the  extremities  of 
the  young  Midsummer  shoots,  with  multitudes  of  a  species  of  black 
Aphis.  The  lime  and  sulphur-wash  named  at  paragraph  49,  is 
ineffectual.  Naismith  recommends  a  fumigation,  composed  of  pitch 
and  orpiment  (sulphuret  of  arsenic),  in  the  proportion  of  fifteen 
parts  of  the  former  to  one  of  the  latter.  These  are  to  be  melted 
together  in  a  pipkin ;  and  when  cold,  the  mass  is  to  be  divided 
into  pieces  about  the  size  of  a  hen'*s  egg,  and  burned,  by  means  of 
damp  straw,  under  the  infested  trees.  I  tried  a  similar  fumigation, 
and  believe  that  the  tree  perished  in  consequence ;  soft  clayey  earth, 
beat  up  into  a  thin  paste,  is  safer ;  the  ends  of  the  shoots  are  dipped 
into  the  mud,  and  the  insects  are  thus  suffocated. 


Subject  2.  The  Fig-Tree: — Ficus  Carica^  Urticece.    Class  xxiii. 
Order  ii.    Polygamia  Trioecia^  of  Linnaeus. 

280.  The^^-^r^^  is  a  native  of  Asia  and  Barbary,  but  is  success- 
AiUy  cultivated  in  England,  sometimes  even  as  a  standard  or  espalier 
tiw,  but  generally,  when  it  enjoys  the  protection  of  a  wall  and  a 
^uthern  exposure.  The  history  of  the  fig-tree  possesses  considerable 
interest,  and  its  botanical  character  is  very  peculiar.  The  fruit  is  a 
l^erry  filled  with  pulp,  but  not  possessing  the  usual  properties  of 
%uoh ;  it  is,  in  fact,  the  general  receptacle  of  the  flowers  and  seeds, 
Vhich  it  encloses,  and  entirely  conceals  from  the  sight.  Aber- 
f^rombie  thus  describes  it : — "  The  flowers,  male,  female,  and  andro- 
IQmous,  on  three  distinct  plants,  are  wholly  concealed  within  the 
fsommon  receptacle,  which  appears  first  like  a  small  round  bud  on 
the  sides  of  the  young  shoots,  consisting  of  a  general  cup,  enclosing 
in  a  concealed  order,  numerous  minute  chaffy  florets  without  petals, 
but  with  three  bristly  stamina,  and  two  styles;  and  the  general 
xeceptacle,  or  cover  containing  the  florets,  becomes  the  fruit,  gradually 
BUgmenting  in  size,  top,  or  pear-shaped,  filled  with  a  soft  substance ; 
«nd  to  the  florets,  succeed  numerous  seeds,  the  whole  ripeniu^;  soft 


268  THE   FIG-TREE.  [jDME. 

and  tender,  with  a  delicious  rich  pulp,  in  August  and  September,  fit 
for  immediate  eating  off  the  trees.'^ 

The  Library  of  Entertaining  Knowledge^  observes,  "  There  is 
something  very  singular  in  the  fructification  of  the  Ficus  Cariea. 
It  has  no  visible  flower ;  for  the  fruit  arises  immediately  from  the 
joints  of  the  tree  in  the  form  of  little  buds,  with  a  perforation  at 
the  end,  but  not  opening  or  showing  anything  like  petals,  or  the 
ordinary  parts  of  fructification.  As  the  fig  enlarges,  the  flower  comes 
to  maturity  in  concealment :  and  in  the  eastern  countries  the  fruit  is 
improved  by  a  singular  operation,  known  by  the  name  of  caprifica- 
tion.  This  is  performed  by  suspending  by  threads,  above  the  culti- 
vated figs,  branches  of  the  wild  fig,  which  are  full  of  a  species  of 
cynips.  When  the  insect  has  beoome  winged,  it  quits  the  wild  figs, 
and  penetrates  the  cultivated  ones  for  the  purpose  of  laying  its  eggs; 
and  thus  it  appears  both  to  ensure  the  fructification  by  dispensing 
the  pollen^  and  afterwards  to  hasten  the  ripening,  by  puncturing  the 
pulp,  and  causing  the  dispersion  or  circulation  of  the  nutritious 
juices.  In  France,  this  operation  is  imitated  by  inserting  straws 
dipped  in  olive  oil.*" — {Fruits,  244.) 

T/iC  F/icf/chpa*dia  of  Gardening  says,  that  the  fig-tree  in  France 
and  Italy  grows  as  large  as  our  apple-trees,  but  in  this  country 
seldom  exceeds  two  yards  in  height.  The  fig  forms  an  important 
article  of  culture  in  the  isles  and  borders  of  the  Mediterranean  sea, 
and  csi)ecially  in  Greece,  Italy,  and  Spain.  It  is  also  much  culti- 
vated for  drying,  in  the  south  of  France,  and  for  the  table,  at  Argen- 
teuil,  near  Paris.  The  earliest  notice  we  have  of  its  culture  in 
England,  is  by  Turner,  in  1562.  The  firet  trees  were  brought  over 
from  Italy,  by  Cardinal  Pole  in  1525,  during  the  reign  of  Henry 
VIII.,  and  yet  exist  in  the  gardens  of  the  Archbishop  at  Lambeth. 
— (Art.  Ficits,) 

These  trees  are  of  the  white  Marseilles  kind,  and  bear  fruit. 
The  treatise  on  Fruits  just  mentioned,  observes,  that  "  In  the 
course  of  their  long  existence,  they  have  attained  a  size  far  exceed- 
ing the  standard  fig-tree  in  its  native  situations;  they  cover  a  space 
of  fifty  feet  in  height,  and  forty  in  breadth.  The  trunk  of  one  is 
twenty-eight,  and  the  other  twonty-one  inches  in  circumference. 
In  the  severe  winter  of  1813-14,  these  venerable  trees  were  greatly 
injured ;  and  in  consequence  of  the  injury,  it  was  found 
to  cut  the  principal  stems  down  nearly  to  the  ground,  but  the  vi 
tative  powers  of  the  roots  remained  imimpaired,  and  they  are  shoots 
ing  up  with  great  vigour.*^ 

The  history  of  the  fig  comprises  a  very  extended  period  of  tii 
by  Bome,  the  tree  is  considered  to  have  been  known  to  the  ii 
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tants  of  the  East,  even  before  the  various  species  of  corn.  Mention 
of  it  is  frequently  made  in  the  Scriptures ;  it  was  highly  esteemed 
by  the  Jews,  and  by  most  of  the  eastern  nations,  among  which,  it 
evidently  was  regarded  as  an  important,  if  not  a  primary  article  of 
food.  It  is  a  curious  fact,  not  perhaps  generally  known,  that  our 
word  sycophant^  which  Johnson  defines  '^  a  tale  bearer,  a  make-bate, 
a  malicious  parasite,*"  and  to  which  the  French  attach  the  idea  of  a 
calumniator,  an  adroit  trickster  {un  calomniateur^  un  maitre  fourbe)^ 
has  been  derived  from  two  Greek  words,  whose  simple  meaning  con- 
veys no  idea  of  the  modern  acceptation  of  the  compound  word. 
{avtco<f}avrr}9  is  derived  from  avKov^  sukon,  a  fig,  and  <f>aLvco^  phaino^ 
I  show,  make  appear,  or  manifest;)  and  in  Athens,  it  was  applied  to 
persons,  ("  informers,'')  who  gave  information  of  the  clandestine  ex- 
portation of  figs.  It  is  inferred  from  this  fact,  that  the  Athenians 
considered  figs  as  a  fruit  of  such  great  importance,  as  to  cause  the 
prohibition  of  their  export  from  Attica. 

281.  Varieties. — These  are  numerous,  particularly  in  the  fig 
countries,  where  new  sorts  are  often  produced  by  impregnation  of 
the  flowers.  It  will  be  interesting  to  the  reader  to  know,  that 
among  the  species  of  the  genus  Ficxis^  is  to  be  reckoned  the  re- 
nowned Banian  Tree  of  the  east,  Ficus  Indica,  The  fruit  is  insig- 
nificant, but  the  tree  possesses  the  extraordinary  power  of  sending 
down  shoots  from  the  horizontal,  lateral  branches,  which  take  root, 
and  thus  extend  all  around,  till  one  tree  becomes  a  grove.  As  this 
tree  is  sacred  to  the  Hindoos,  it  is  styled  the  priests'  tree,  or  Ficiu 
f'tUgiosus, 

The  fruit-bearing  varieties  of  the  fig-trees  cultivated  in  Aber- 
crombie's  time,  as  appears  by  the  catalogue  in  his  Pocket  Dictiofiaryj 
"Were : — 


Early  long  blue  or  purple, 

Early  white. 

Large  blue, 

I^rge  brown  or  cbestnut, 

Small  brown  Ischial 


Black  Ischia, 
Green  Ischia, 
Brown  Malta, 
Black  Genoa, 
Large  white  Grenoa, 


Round  brown  Naples, 
Long  brown  Naples, 
Brown  Provence 
Brown  Madonna,  or 
Brunswick.' 


Lotidon's  Catalogue  contains  fifteen  varieties,  from  which  six  are 
fleeted ;  four,  because  of  their  hardiness,  marked  (*),  and  the  two 
^^tbws,  on  account  of  their  excellence. 


.  *  Brown  Chesinvt'CoIoured  Itchia  {Ib" 
^«ad  of  /fcAta). — One  of  the  largest  that 
^e  have ;  it  is  of  a  brown  or  chestnut 
^idl6n^  dn'  the  cwtaide,  and  purple  with- 
tab  tlitt  g«aili0«l«  ktfger,  and  the  pulp 


sweet  and  high-flavoured.  It  ripens  in 
August,  and  if  planted  against  a  hot 
waU,  two  crops  may  beobtained  annually. 
^  Black  Genoa  Fig,—Thia  is  a  long 
fhiit  of  a  dark  purple  colcrox,  iVi<t  \sa&AA 
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being  of  a  bright  red^  and  the  flesh  very 
high-flavoured.  It  ripens  in  the  latter 
end  of  August. 

•  Small  White  early  Fi^.— The  skin  is 
of  a  pale  yellow  when  ripe,  the  flesh 
white  and  sweet.  It  is  ripe  about  the 
latter  end  of  August,  or  beginning  of 
September. 

*  Large  White  Genoa  Figr.— Tliis  is  a 
large  fruit,  the  skin  is  tliin  and  yellow 
when  ripe,  and  red  within.  It  is  a  good 
fruit,  and  is  ripe  about  the  latter  end  of 
August.  This  and,  the  preceding,  bear 
two  crops  annually. 


Black  Itehia  Fig, —  A  middle-eizcd 
fruit;  the  skin  is  almost  black  when 
ripe,  and  tlic  inside  of  a  dark  red.  The 
flesh  is  high-flavoured,  and  the  trees 
good  bearers. 

Brown  and  Black  tmall  Italian  Figt.—^ 
These  are  cultivated  in  pois,  the  fruit  is 
small,  round,  and  very  delicious.  Forsyth 
gathered  from  one  plant  in  a  ^  twenty- 
four'*  pot,  two  dozen  of  figs  at  one 
gathering. — (See  Encgc.  of  Gardening, 
4842.) 


282.  Propagatioyi, — "  The  trees  are  propagated  expeditiously  by 
suckers,  layers,  and  cuttings :  suckers  rising  from  the  bottom,  may 
be  dug  up  in  autumn  or  spring,  with  roots,  and  planted  either  in 
rows  in  the  nurser}^  to  be  trained,  or  at  once  where  they  are  to 
remain.  Layers  of  the  young  branches  and  shoots,  in  spring,  will 
root  freely  the  same  year,  fit  to  plant  off  in  autumn ;  and  cuttings 
off  the  shoots  of  a  year  old,  planted  in  a  shady  border  in  the  spring, 
will  be  rooted,  and  have  formed  shoots  above,  by  the  end  of  summer. 
Observe,  in  cither  method,  to  let  those  for  walls  and  ospaliera  be 
headed  down  within  eight  or  ten  inches  of  the  ground,  to  force  out 
lower  branches  as  a  foundation  to  furnish  others  regularly  upward ; 
but  let  those  for  standards  run  up  with  a  single  stem  to  the  height 
intended,  then  branch  out  at  the  top,  and  form  the  head. — (Abea- 

CROMniE.) 

The  method  of  propagation  by  suckers^  is  easy,  but  the  result  ii 
by  no  means  satisfactory ;  trees  so  raised,  are  very  apt  to  retain  the 
vicious  habit  of  throwing  up  an  unsightly  crowd  of  suckers  from 
their  roots. 

283.  Soil. — **  The  fig-tree  thrives  in  all  soils  not  wet  at  bottom; 
but  they  produce  a  greater  quantity  of  fruit  upon  a  strong  loamy  soil 
than  on  a  dry  sandy  ground,  a  dry  soil  being  apt  to  make  them  cast 
their  fruit.  Miller  says,  ''  I  have  always  observed  those  iig-trees  to 
bear  the  greatest  quantity  of  well-flavoured  fruit  which  were  growing 
upon  chalky  land,  where  there  has  been  a  foot  or  more  of  gentle 
loamy  soil  on  the  top.  They  also  love  a  ffree  open  air,  for  although 
they  will  shoot  and  thrive  very  well  in  close  places,  yet  they  seldom 
produce  any  fruit  in  such  situations.**^ — (Encye.  of  Oard,^  4852.) 

284.  Situation. — The  tree  is  usually  planted  against  a  wall,  and 
the  situation  is  preferable  in  our  cold  and  uncertain  elimate^  because 
of  the  facility  with  which  wall-trees  can  be  protected  by  means 
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woollen  netfl.     If  the  wall  be  flued,  or.  built  hollow,  a  slight  degree 

of  artifical  heat  may  be  given,  in  order  to  hasten  the  maturing  of 

the  fruit.     The  distance  at  which  the  trees  should  be  planted,  must 

depend  upon  the  height  of  the  wall ;  the  preference  is  given  to  low 

walls,  because  the  habits  of  the  tree  adapt  it  to  being  trained  low ; 

and  when  so  trained,  it  not  only  can  be  more  readily  protected,  but 

is  more  benefited  by  reflection  from  the  heated  surface  of  the  soiL 

For  low  icnUh  and  espalier  rails^  on  which  the  early  hardier  figs  will 

succeed,  the  distance  from  tree  to  tree  may  be  eighteen  or  twenty 

feet. 

285.  As  a  dwarf  standard  some  kinds  will  prosper  and  bear  well 
in  the  south  of  England,  as  is  proved  by  the  fact  that  there  are 
orchards  of  figs,  one  of  nearly  100  trees,  near  Worthing,  in  Sussex. 
**  At  ArgenteuiL  (in  the  nordi  of  France,)  where  the  fig  is  cultivated 
in  immense  quantities  for  the  supply  of  the  table,  the  plants  grow  as 
dwarf  standards ;  and  the  chief  part  of  their  culture,  Bosc  observes, 
consists  in  keeping  their  branches,  short,  low,  and  spreading,  to  enjoy 
both  the  heat  of  the  sun,  and  reflection  of  the  earth.  The  ground 
is  manured  occasionally,  and  stirred  once  a  year ;  and  for  protection 
ffom  the  frost  during  the  winter,  the  circumferential  low  branches 
^fe  buried  six  inches  in  the  soil,  and  the  central  ones  enveloped  in 
fitter." 

286.  Pruning.'^li  has  been  a  common  observation  that  fig-trees 

'^JUst  not  be  pruned,  as  a  pruned  tree  never  bears  fruity — they  there- 

foi^,  in  the  long  run,  become  straggling,  unsightly  objects.     Even* 

u^e  great  Miller  has  remarked,  that  most  gardeners  imagine  that  fig- 

^^e^  should  never  have  much  pruning ;  or,  at  least,  they  should 

*I^^ayg  be  suffered  to  grow  very  rude  from  the  wall  to  some  distance. 

^Uch  ungain  trees  may  be  in  the  recollection  of  many  readers ;  and 

*hey  still,  no  doubt,  are  to  be  found, — but  recent  experiments,  and 

**^e  close  observations  of  the  philosophic  president  of  the  Horticul- 

*^i^  Society,  and  of  other  physiological  gardeners,  have  pretty 

J^early  established  the  fact,  that  the  fig-tree  may  be  pruned, — and 

being  kept  in  regular  form  and  order,  may  be   rendered  propor- 

*>oiiably  prolific.     The  following  interesting  observations  will  tend 

*^  Wveal  the  cause  of  the  former  prejudice,  and  the  philosophy  of 

the  new  mode  of  training. 

287.  Mode  of  Bearing. — The  Hon.  W.  Wickham  has  observed, 
that  "  the  fig-tree  is  distinguished  from  most,  if  not  from  all  other 
*f€8,  by  this  extraordinary  property,  that  it  bears, — and  in  warmer 
7*Jiiate8,  brings  to  maturity, — in  every  year,  two  successive,  and  dis- 
•'^Jct  ^cp$  of  fruity  each  crop  being  produced  on  a  distinct  set  of 
*^^.    The  shoots,  formed  by  the  first  or  spring  sap,"'  (that  \%  V> 
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say,  the  shoots  made  in  the  current  spring,)  ^'  put  forth  figs  at  eveiy 
eye  as  soon  as  the  sap  begins  to  flow  again  in  July  and  August. 
These  figs  (which  form  the  second  crop  of  the  year),  ripen  in  dieir 
native  climate  in  the  course  of  the  autumn;  but  rarely,  if  ever,  come 
to  perfection  in  England,  where,  though  they  cover  the  branches  in 
great  abundance  at  the  end  of  the  season,  they  perish,  and  fall  off 
with  the  first  severe  frosts  of  the  winter.  The  shoots  formed  by  the 
second  flow  of  the  sa]),  commonly  called  the  midsummer  shootSy  put 
forth  figs  in  like  manner,  at  every  eye,  but  not  until  the  first  flow  of 
the  sap  in  the  following  spring.  These  last-mentioned  figs,  which 
form  the  first  crop  of  each  ycfar,  ripen  in  warmer  climates  during  the 
months  of  June  and  July,  but  not  in  this  country  before  September 
or  October.  In  warmer  climates,  indeed,  very  little  attention  is 
given  to  this  first  crop,  because  the  midsummer  shoots,  on  which  it 
is  borne,  are  commonly  in  the  proportion  only  of  one,  to  six  or  eight 
in  length,  when  compared  with  the  shoots  of  the  spring,  which  pro* 
duce  the  second  crop;  and  the  crop  itself  is  always  small,  in  the 
same  proportion.  But  in  England  it  is  the  reverse,  as  no  care  or 
skill  of  the  gardener  can  ever  ensure  a  second  crop  of  ripe  figs  in  the 
open  air.^' 

I  have  marked  in  italics  those  words  of  the  above  passage  which 
indicate  the  peculiar  constitutional,  or  local,  habits  of  the  tree ;  and 
the  reader  will  perceive  that,  in  England,  the  year  old  wood  is  to  be 
rdiedonfor  the  crop  in  the  open  air, — ^whereas,  in  warm  climates,  the 
shoots  of  the  current  spring  produce  the  staple  supply  for  consump* 
tion  and  export.  The  first  crop  from  the  former  wood  is  called  the 
"  boccore,^' — the  second,  from  the  young  wood,  is  called  "  kamiouse,^ 
or  "  summer  figs.**'  This  is  the  crop  which  is  dried. — '*  When  the 
karmouse  ripens  in  Syria  or  Barbary,  there  appears  a  third,  which 
often  hangs,  and  ripens  upon  the  tree  after  the  leaves  are  shed.^— 
(Treatise  on  Fruits,) 

The  Horticultural  Transactions  record  a  fact,  which  London 
quotes  at  No.  8162  of  his  Encyclopwdia^  by  which  it  appears  that  Mr. 
Knight  produced  from  the  large  white  fig,  by  a  peculiar  treatment  in 
his  stove, /oj/r  crops  in  one  year, — and  again,  four  crops  more,  from 
the  same  tree,  in  the  succeeding  year,  ''  being  eight  crops  within 
twelve  months;  and  upon  a  ringed  branch  of  one  year  old,  and  about 
an  inch  in  diameter,  a  ninth  crop,  consisting  of  sixty  figs,  will  ripen 
within  the  next  month  V" 

288.  In  pruning — and  with  a  view  to  procure  abundance  of 
midsummer  shoots,  which,  in  this  climate  alone,  are  to  be  depended, 
upon,  Mr.  Wickham  breaks  ofl^  the  spring  shoots  about  the  period 
that  the  fiow  of  the  spring  sap  abates,  taking  care  to  leave,  onbrdcea  ^ 
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enough  of  each  shoot  to  admit  of  its  being  nailed  cloee  to  the  will  at 
the  next  winter  pruning,  and  to  secure  one  eye,  at  the  least,  unin- 
jured by  the  fracture.  The  shoots  are  to  be  broken,  but  not  cut,— 
and  the  operation  causes  the  protrusion  of  two  or  three  midsummer 
shoots,  by  which  the  supply  of  bearing  wood  is  greatly  increased. 
''  Keeping  this  object  in  view,*"  he  adds,  ''  the  knife  cannot  well  be 
used  too  freely  in  cutting  away  the  old  wood."" 

289.  Knight  disapproves  highly  of  training  the  branches  of  fig' 

trees  perpendicularly,  as  encouraging  too  much  the  prolongation  of 

the  shoots:  he  approves  of  the  above  method  in  warm  situations,  but 

in  high  and  cold  ones,  he  radiates  his  branches  from  the  top,  and  the 

puts  near  it,  of  a  single  stem; — ^he  says,  ^'  Let  the  stems,  if  there  be, 

as  usual,  many  within  a  narrow  space,  be  gradually  reduced  to  one 

only;  and  from  the  top,  and  parts  near  it,  of  this,  let  lateral  branches 

be  trained  horizontally  and  pendently,  in  close  contact  with  the  wall. 

Under  such  treatment  all  troublesome  luxuriance  of  growth  will  soon 

disappear;  the  pendent  shoots  will  not  annually  extend  more  than  a 

few  inches,  and  few,  or  no  more  leaves  will  be  produced  than  those 

tbe  buds  contain  before  they  unfold.    The  young  wood  consequently 

ceases  to  elongate,  very  early  in  the  season,  and  thence  acquires 

perfeet  maturity;  and  by  being  trained  close  to  the  wall,  is  placed 

Nenre,  or  nearly  so,  from  injury  by  the  severest  frost.     The  quantity 

of  mature  and  productive  young  wood,  thus  necessarily  becomes  very 

gratt,  relatively  to  the  size  of  the  tree;  and  the  fruit  being  in  contact 

^th  the  wall,  and  not  shaded  by  excess  of  foliage,  acquires  an  early 

•nd  perfect  maturity.''— (ZToi-^.  Trans.,  Vol.  III.,  307.) 

290.  To  product  fertility  in  the  last  year'^s  Midsummer  Shoots.-^ 

The  Rev.  O.  Swayne  has  adopted  a  method  of  de-fructification,  which 

he  considers  specific.     It  consists  in  rubbing  off,  as  soon  as  they  can 

he  seen,  ^^  all  the  figs  which  are  produced  after  midsummer  on  the 

'^e  year's  shoots."     The  object  is  to  prevent  exhaustion,  and  to 

pomote  the  preparation  of  new  embryo  figs  for  the  succeeding  year. 

"^If  the  operation  be  performed  in  due  time,  it  will  not  fail  to  prepare 

^  one,  and  often  on  both  sides  of  almost  every  fig  so  displaced,  such 

^bryos.     For  this  purpose,  the  trees  should  be  examined  once  a 

^^  from  the  beginning  of  August,  at  which  time  the  figs  of  this 

'^^d  crop  make  their  appearance."     I  entirely  concur  with  the 

^thor  of  the  Encydopadia  of  Gardening  in  his  remarks  (No.  4860), 

^t  the  above  practice,  in  connexion  with  Mr.  Knight's  mode  of 

^'^mg,  must  effect  important  improvement  in  the  culture  of  the 

^'^   hi  fact,  whatever  tends  to  prevent  mere  luxuriance  of  growth, 

""^  determine  the  flow  of  the  two  currents  into  that  wood  which  is 

^  sole  bearing-wood  in  our  climate,  and  thereby  to  strengthen  and 
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xnatnre  it, — must  promote  its  fertility  in  the  ensuing  seMon.  Muel 
of  the  energy  of  the  tree  would  naturally  be  exerted  in  the  enlarge 
.ment  of  those  autumn  figs,  which,  after  all,  must  be  considered  a 
sources  of  exhaustion,  since  they  never  ripen;  and  therefore  U 
remove  them,  is  only  to  disburden  the  tree  of  what  Mr.  Swayn* 
justly  terms  '^sterilizing  incumbrances/^ — ^Again,  by  training  th 
tree  with  one  single  stem,  and  the  branches  from  it,  in  a  radiatinj 
star-like  order,  much  of  the  raggedness  and  deformity  resulting  fron 
the  old  method  of  training  will  be  avoided. 

291.  Protection  during  Winter, — This  is  considered  indispen 
sably  necessary  by  most  gardeners,  and  many  modes  of  defending  th 
trees  have  been  recommended:  they  are  mentioned  in  the  Eneyck 
posdia  of  Gardening^  No.  4861.  Mr.  Wickham  observes,  ''that  th 
covering,  where  used,  should  be  as  thin  and  light  as  the  circum 
stances  of  situation,  aspect,  local  shelter,  and  varying  temperature 
will  admit,  and  that  it  should  generally  be  removed  in  the  day  time 
and  always  on  the  return  of  moderate  weather.^ 

292.  Woollen  Net8^  if  rough,  and  very  strong  in  texture,  would, ! 
believe,  afford  a  very  adequate  protection.     The  tree  being  trainat 
close  to  the  wall,  let  one  net  be  suspended  from  the  coping  in  fron 
of  the  whole  tree,  and  not  above  eight  inches  from  the  branche 
Exterior  of  this,  and  in  a  sloping  direction,  at  an  angle  of  aboi 
twenty  degrees,  suspend  another  woollen  net,  from  the  coping  to  tl 
soil  of  the  border;  and  secure  both  to  smooth  poles  fixed  firmly 
the  ground,  and  placed  against  the  coping  in  a  direction  correspoi 
ing  with  that  of  the  nets,  so  as  to  support  them  effectually,  f 
prevent  their  being  blown  away  by  the  wind.     By  adopting 
mode  of  protection,  the  free  admission  of  sun  and  air  is  provided 
and  the  electrical  surfaces  are  changed, — so  that  the  evil  efiW 
frosts  and  dews  are  warded  off; — this  having  been  treated  of  at 

in  the  article  on  Heat,  I  shall  only  observe,  that  my  electrical  t^ 
corresponds  with  the  practical  remarks  of  Harrison,  to  whom 
indebted  for  the  knowledge  of  woollen  nets,  though  not  to  th' 
ticular  application  of  them; — he  says,   "  This  netting  com^ 
preserves  the  bloom,""  (of  peaches,  &c.)  "  as  i^'d  frieze  which  ] 
it  receives  the  hoarfroii^  and  as  it  dissolves  in  the  morning, 
able  portion  of  light  and  air  is  afforded  to  the  trees;  it  also  n 
force  of  winds,  and  is  an  effectual  protection/^ 

293.  Concluiite  general  remarke. — To  evince  the  facil 
which  the  fig-tree  may  be  propagated  and  fruited,  I  ad' 
following  interesting  observations: — "  Monck  believes  the  i 
be,  of  all  other  fruit-trees  which  we  cultivate  in  our  gardens 
understood;  but  to  those  who  have  acquired  a  knowkr 
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lutbits,  the  most  tractable.  '  No  tree  is  propagated  more  easily.  I 
ient  from  London,  in  April  last,  to  Kelsay,  in  Northumberland,  two 
cnttings  of  iigfa.  They  were  so  small  as  to  travel  by  the  post,  in  a 
common  letter  cover,  I  have  gathered  this  autumn,  from  one  of 
them,  three  ripe  figs,  and  two  from  the  other.  The  fig-tree  may  be 
checked  in  its  useless  habit  of  luxuriant  growth  by  ringing,  so  as  to 
become  fruitful  at  a  very  small  size.  It  may  be  forced  by  heat  and 
liquid  manure,  with  copious  irrigation,  so  as  to  support  an  abundant 
crop  of  fruit,  and  bring  them  to  perfection  to  a  greater  extent  than 
any  other  tree.  Spare  branches  of  a  large  fig-tree  may  be  ringed^ 
and  surrounded  by  a  small  pot  of  earth,  into  which  they  will  readily 
strike  root,  so  as  to  bear  being  separated  in  autumn  from  the  tree ; 
and  they  may  be  used  to  furnish  any  glass-houses  with  trees  to  bear 
fruit  through  the  next  summer.  I  believe,  too,  that  the  fig-tree  may 
be  easily  propagated  by  inoculation,  if  that  should  be  desired.^  ^ — 
{Hwrt.  Trans.,  5,  173.) 

"  Monck  tried  ringing,^  {in  order  to  ripen  the  fruity)  "  and 
found  that  it  may  be  practised  on  the  fig-tree  with  as  much  safety, 
vA  more  efiect  upon  the  age  of  its  fruit,  than  on  the  pear-tree.'" — 
(Efusyc.  of  Gard.,  Nos.  4840,  4865.) 

The  culture  of  the  fig  against  a  good  south  or  south-east  wall,  is 
▼erj  simple.  The  soil  should  be  a  free  strong  loam,  resting,  if  pos- 
),  over  chalk.  In  that  case  it  will  be,  naturally,  well  drained ; 
if  no  chalk  be  present,  good  drainage  is  essential,  and  with  that, 
»  copious  supply  of  water  will  never  do  any  injury.  Pruning  of  the 
Wring  branches  is  not  required;  and  if  they  become  too  numerous, 
Ao  supernumeraries  should  be  cut  entirely  away.  The  branches 
^y  be  trained  close  in,  or  be  sufi*ered  to  project  and  hang  loose  in 
their  natural  figure. 

Fig-trees  will  bear  frost  of  moderate  degree;  but  the  January  of 
1838  killed  numbers  to  the  ground.  Boughs  of  spruce  fir  interlaced 
^,  and  made  to  cover,  the  branches,  form  a  capital  screen. 

FoBciNo  THE  Fig. 

Pigs  bear  forcing  very  well,  provided  the  heat  do  not  much 
^ceed  that  of  the  cherry-house;  but  few  varieties  will  bear  the  heat 
^  the  stove  or  Warm  vinery.  In  pots  capable  of  containing  a  peck  of 
"Jionld,  small  fig-trees  of  Lee's  perpetual,  do  perfectly  well,  in  a  tem- 
perate vinery,  where  the  fire-heat  seldom  exceeds  sixty  or  sixty-five 
^^gfees.  T^o  or  three  dozens  of  fruit  may  be  seen  on  a  bushy 
^  little  more  than  two  feet  high,  with  a  succession  crop  arising 
^  tlte  axila  of  the  leaves.    If  the  growth  tend  to  luxuriance^  the 
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poiut  of  each  shoot,  just  at  a  part  between  the  two  upper  joints, 
should  be  pressed  by  the  thumb  and  first  finger,  till  the  substance  be 
found  to  yield.  A  chock  will  thus  be  given,  and  fruitful  laterals 
produced. 

The  soil  for  pots  may  be  composed  of  turfy  loam,  three-fourth 
parts,  the  remaining  fourth  consisting  of  lime  rubbish  and  bruised 
bones,  in  equal  quantities;  each  pot  should  be  drained  with  an  inch 
stratum  of  broken  garden  pots  or  fragments  of  tiles.  The  soil  should 
be  renewed  after  the  period  of  a  winter's  repose,  and  prior  to  the  next 
year's  excitement.  It  will  generally  be  sufficient  to  pare  away  about 
an  inch  of  the  old  ball,  with  the  roots  therewith  contained;  and 
after  returning  the  plant,  to  insinuate  fresh  earth  round  the  sides 
and  among  the  roots  with  a  pointed  stick. 

Part  II. 
OPERATIONS  IN  THE  FRUIT  DEPARTAIENT. 

294.  Attend  to  the  summer  pruning  and  regulation  of  the  fruit- 
trees;  train  in  the  well-placed  shoots  of  wall  and  espalier  trees. 

Stop  the  shoots  of  vines,  by  nipping  or  cutting  off  the  young  fruit- 
spurs,  within  two  or  three  eyes  above  the  fruit. 

Tie  up  the  young  advancing  shoots  of  fresh-grafted  trees;  water 
newly-planted  trees,  if  the  weather  by  dry. 

After  pruning,  or  any  other  operation  which  shall  have  rendered 
the  borders  unsightly,  remove  litter,  dig  the  soil  lightly,  and  rake,  or 
pass  the  Dutch  hoe  lightly  over  the  surface. 

MISCELLANEOUS. 

295.  Sow — in  the  flower-borders,  a  few  annuals  for  succession. 
Plant — layers  and  pipings  of  pinks,  clove-pinks,  carnations,  &c. 
Transplant — into  beds  and  borders,  many  of  the  tender  annusL^s 

— ^balsams,  cocks'^-combs,  tricolors,  globe-amaranthus,  and  the  like  -= 
and  introduce  several  of  the  beautiful  Orchis  tribe,  of  which  th  -^ 
fragrant  night-smelling  butterfly,  Orchis  bifolia;  the  spotted,  di 
brown-tipped,  and  aromatic,  are  now  in  flower. 

If  heath-mould,  (called />^af,)  be  at  hand,  bed  out  into  it,  assah 
indica^  ledi/oliay  &c. ;  Acacia  armata^  and  some  other  hard-woodi 
green-house  plants:  to  be  re-potted  in  autumn. 

Geraniums^  set  in  the  open  ground,  produce  a  beautiful  efl»^t- 
Some  of  the  species  (particularly  the  horse-shoe,  Pelarffoniumzmu^i^) 
grow  luxuriantly,  and  are  readily  propagated  by  cuttings^  wliiohy  in 
all  likelihood,  will  flower  in  the  autumn. 
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Tie  up — tall  flowering,  annual  or  herbaceous  plants;  dig  up,  dry, 
and  secure  bulbous  roots,  whose  loaves  have  decayed;  keep  the 
borders  neat,  and  free  from  litter,  constantly  removing  decayed 
leaves,  and  stalks  of  flowers  which  have  done  flowering. 


Select  Shrubs  and  Plants  that  flower  in  the  month  of  June. 

296.  Deciduous  Shrubs. — Roses  of  many  sorts,  Rosa  provincialis 
et  sinensis;  Azalea^  six  or  eight  species;  Spirwa^  three  or  four 
species;  guelder  rose.  Viburnum  opulus;  alspice-tree,  Calycanthus 
foridus;  shrubby  floriferous  cinquefoil,  Potentilla  floribunda ;  fringe- 
tree,  Chionanthus  tirginicus.     All  the  scarlet  Pelargonia. 

Evergreen  Shrubs. — Rock-rose,  Cistus^  ten  or  twelve  species; 
rose-bay,  Rhododendron^  as  many;  whortleberry,  Vacclniumy  six 
species ;  heath,  Erica^  three  species. 

Herbaceous  Plants. — Indian  pink,  Dianthus^  sinetisis^  and  lati- 
folius;  larkspur,  Delphinium  Ajacis ;  monkey-flower,  Mimulus  luteus ; 
mignonette.  Reseda  odorata;  marvel  of  Peru,  Mirabilis  jalapa;  rose 
campion,  Agrostemma  coronaria. 

Bulbous  Roots. — Atamasco  lily ^  Amaryllis  atamasco;  yellow  dog's 
tooth,  Erythronium  dens-canis^  Int.;  ranunculus,  anemone,  many 
varieties;  Orchises,  the  dwarf,  aromatic,  spotted,  military,  broad- 
leaved,  and  probably  the  bee.  Orchis  ustulata^  conopsea^  maculata^ 
militarise  latifolia^  and  ophrys  apifera. 
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SECTION  I. 
SCIENCE  OP  GARDENING. 

VEGETABLE  PHYSIOLOGY. 


Part  II. 

INTERNAL  STRUCTURE,  OR  VASCULAR  SYSTEM  OP  PLANTS. 

297.  Undbr  this  head  are  comprised  all  those  vessels  and  organs 

^hieh  convey  and  distribute  the  vegetable  vital  fluids.     These  are 

Pfftially  discoverable  bj  the  naked  eye;  for  when  a  stem  or  stalk  is 

^Mded  longitudinally  or  transversely,  it  will  appear  to  be  composed 

^f  fibrous  and  pulpy  masses,  so  arranged  as  to  afford  evident  proofs 

^f  being  destined  to  specific  offices.      The  unassisted  sight,  how- 

^^er,  will  not  be  able  to  discern  the  minutiae  of  the  structure ;  nor 

^^  it  determine  the  precise  form,  or  arrangement  of  the  masses;  it 

therefore  becomes  requisite  to  have  recourse  to  instruments  of  dis- 

*®^oii,  and  to  high  magnifying  powers.     In  order  to  simplify  as 

^Uch  as  possible  a  pursuit  which  is  sufficiently  perplexed  with  diffi- 

^^Ify,  our  first  inquiries  must  be  directed  to  ascertain  what  instru- 

'^ents  are  required  for  the  complete  dissection  and  investigation  of 

subjects  so  minute  and  delicate  as  those  of  the  vegetable  structure. 

298.  The  instruments  of  dissectioii  indispensably  required  appear 
*^  be  two  very  fine  pointed  lancets;  one  or  two  penknives,  with 
^^^  blades,  sharp  edges  and  points;  two  long  and  stout  needles, 
^e  eyes  of  which  are  either  covered  with  a  knob  of  sealing-wax, 
^^  W  into  a  snoiall  smooth  handle;  and  two  pairs  of  sharp-pointed 
*^I  tweezers,  made  of  the  main  spring  of  a  watch,  or  some  snoh 

"^terial. 

299.  The  instruments  of  observation  are  two  eye  glasses,  or 
fP^ctaoles,  of  different  powers,  to  be  used  in  dissecting  the  subject* 
^^  the  first  instance;  a  powerful  microscope,  one  or  more  watch 
Kla^aes,  and  as  many  of  those  flat,  and  slightly-concave  glasses,  to  fit 
^^  rings  or  grooves,  which  are  usually  attached  to  the  microscope, 
**^^  form  part  of  its  apparatus. 
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It  fortunately  happens  that  scientific  researches  can  now  be 
undertaken  with  comparative  facility;  the  young  gardener,  therefore, 
who  is  desirous  of  acquiring  the  ^^  science''''  of  his  art,  can  effect  his 
object  readily  and  cheaply.  On  the  subject  of  vegetable  physiology 
in  particular,  connected  with  the  anatomy  of  plants,  the  Treatise  in 
The  Library  of  Useful  Knowledge^  '  On  Vegetable  Phynology^  pub- 
lished originally,  and  the  New  Botanical  Series,  (of  which  four 
numbers  appeared  in  1835,)  are,  with  few  exceptions,  choice  com- 
pendia, which,  for  their  size,  contain  more  comprehensive  informa- 
tion than  any  other  works  that  I  have  met  with.  I  shall  have 
occasion  to  allude  frequently  to  these  treatises,  and  earnestly  I'ecom- 
mend  them  to  the  curious  reader  who  is  in  search  of  ])hysiological 
information. 

300.  On  the  subject  of  VegetabU  Anatomy, — The  Treatise  o» 
Vegetable  Physiology^  page  2,  observes,  "  To  enable  us  to  examine 
the  intimate  structure  of  plants  with  advantage,  the  aid  of  a  i)owerful 
microscope  is  requisite;  and  the  objects  to  be  examined  should  be 
placed  in  a  drop  of  clear  distilled  water.  If  we  wish  to  examine  the 
component  parts  of  the  plant,  the  portion  containing  them  should  be 
plunged  in  nitric  acid,  and  the  phial  placed  in  boiling  water,  which 
must  be  kept  at  the  boiling  point  for  twelve  or  fifteen  minutes.  By 
this  treatment,  the  parts  composing  the  vegetable  tissue  lose  their 
cohesion,  and  become  transparent,  which  greatly  facilitates  the  inves- 
tigation of  them :  the  boiling,  liowever,  must  not  be  carried  so  far 
as  to  disorganize  the  tissue ;  but  whenever  the  transparency  is  pro- 
duced, and  the  parts  separate  of  themselves,  the  boiling  should  be 
stopped,  and  the  parts  disjoined  with  pincers,  under  distilled  or 
filtered  rain  water/' 

In  the  foregoing  passage,  we  have  to  lament  the  absence  of  clear 
and  definite  instructions;   and  I  quote  it  in  order  to  induce  the 
the  author  of  the  Treatise^  or  some  one  who  is  concerned  in  the 
management  of  The  Library  of  Useful  Knou^ledge^  to  furnish  thea 
minute  particulars  of  a  process  which  is  described  in  terms  far 
vague  and  general.     There  are  doubtless  many  readers  who  hav< 
found  themselves  in  the  same  predicament  with  the  la4ly 
addressed  the  following  letter  to  the  editor  of  a  recent  periodical 
which  work  she   herself  has  enriched  with  several  perspii 
articles  on  the  Linnaean  system  of  Botany. 

'^  I  take  a  great  interest  in  the  physiology  of  botany,  and  ba^^tf 
often  lamented  the  insufficiency  of  microscopes  to  enable  me   -to 
ascertain  the  organization  of  plants.    From  a  number  of  TkeLihr^f 
of  Useful  Knowledge^  I  learn  that  this  inquiry  is  factlitatai'lif 
pluDgwg  the  parts  to  be  examined  in  a  phial  of  nitric  acid,  pkew; 
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the  phial  in  boiling  water,  and  keeping  it  at  the  boiling  point  for 
twelve  or  fifteen  minutes.  I  have  tried  this,  but  cannot  suooeed'^= 
the  contents  of  the  phial,  when  taken  out,  were  merely  the  acid  and 
a  portion  of  pulp  totally  disorganized,  and  in  a  state  of  effervescence 
tbit  would  admit  of  no  examination,  had  there  been  anything  to 
examine.  I  tried  it  with  half  the  boiling,  but  even  then  the  parts 
were  one  confused  mass,  from  which  nothing  could  be  understood. 
Can  you  give  me  any  information  about  this;  or  if  not,  will  you  put 
a  query  to  that  effect  in  the  magazine.^' — (See  Mag.  Nat,  Hist.,  No. 
5,  page  495. 

I  may  add,  that  the  letter  describes  the  exact  results  of  the  ex])e- 

riment  when  it  is  so  conducted;  but  admitting  that  the  whole  of  the 

vegetable  texture  is  not  destroyed — that  some  tangible  atom  may 

remain,  it  will  be  so  saturated  with  acid,  that  the  instruments  of 

dweetion — the   sharpest  and    most   pointed    lancets,   needles,    or 

knives — ^will  be  so  blackened  and  corroded,  as  to  become  in  a  few 

ininates  entirely  useless.     The  directions,  also,  say  nothing  con-* 

ceming  the  strength  or  specific  gravity  of  the  acid,  nor  whether  it  ia 

to  be  used />tir^,  or  diluted  with  a  given  quantity  of  water;  on  these 

inaterial  points  we  are  left  to  determine  for  ourselves,  and,  accord*. 

^E^7^  I  tried  acid  of  various  degrees  of  strength,  and,  for  a  time^ 

®^ery  trial  was  a  failure.     In  fact,  it  could  not  well  be  otherwii^j 

^^  nitric  acid  is  one  of  the  most  highly  oxygenized  substances  we 

P^^tsess,  and  it  parts  from  its  oxygen  with  great  facility;  hence,  it 

^^crts  a  most  active  agency  on  many  decomposable  bodies;  and  as 

^^^1  is  one  of  those  substances  which  it  seizes  on  with  peculiar 

*^ti\ity,  it  cannot  fail  to  destroy,  or  greatly  injure,  those  instruments 

^^th  which  it  comes  in  contact.     In  the  New  Treatises^  we  have 

^cre  explicit  directions,  which  I  shall  allude  to. 

301.  In  dissecting  vegetable  bodies^  a  steady  hand,  a  keen  and 
^iaceming  eye,  and  a  certain  degree  of  intuitive  or  acquired  adroit*- 
^%B8  are  indispensably  required :  but  with  these,  plants  in  general 
^^y  be  anatomized  without  the  assistance  of  acid  agents.  A 
^nple  microscope, — that  is,  one  with  a  single  lens  of  high  power,-— 
^^gfat  to  be  employed  for  the  investigation  of  very  minute  objects : 
^ch  glasses  transmit  more  light  than  the  more  compound  instm* 
^enta,  and,  therefore,  a  few  lenses  of  different  powers,  from  100  to 
^60  times,  should  always  be  kept  in  readiness.  Nevertheless,  the 
Compound  microscope,  possessing  much  higher  magnifying  power, 
^ay  at  times  be  employed  to  great  advantage,  particularly  when 
\he  object  is  transparent,  and  a  very  brilliant  sun  light  can  be  passe  - 
tfaroui^  and  upon  it. 
^   •  90i.  Nttrma  add  may  eametimee  be  required  in  order  to  redvute 
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the  component  or  demenUry  parts  of  vegetable  and  mineral  Bub- 
Btances,  placed  in  that  fluid,  within  the  immediate  influence  of  solar 
lij^t!  The  molecules  are  discernible  only  when  the  matters  to  be 
examined  are  placed  in  water*;  they  are  not  even  then  discernible 
at  all  times;  and,  as  far  as  my  testimony  may  go,  they  are  not  to 
be  discerned  at  all;  for  after  repeated,  and  very  protracted  investi- 
gations with  a  variety  of  powers,  I  have  never  been  able  to  discover 
in  the  &rina  of  flowers,  any  other  phenomena  than  an  occasional 
change  of  form:  hence — and  on  the  ground  of  the  discovery  of  the 
agency  of  membrane,  by  Dutrochet — I  am  inclined  to  suggest,  that 
the  appearance  of  what  are  termed  molecules,  is  invariably  occa* 
lioned  by  electric  agency,  producing  decompositions  and  attractions, 
consequently,  some  motion  among  the  particles  attracted. 

304.  Elementary  Components  of  the  Vegetable  Organs. — By  the 

term  elementary  is  to  be  understood  the  first  principles  of  matter, 

those  which  cannot  be  further  reduced  by  analysis  or  decomposition, 

nor  traced  beyond  a  certain  point.     By  the  term  vegetable  elements^ 

jdiytologists  designate  those  parts,  fluid  or  solid,  which  are  the 

primitive  components  of  the  whole  structure;  thus  the  sap  may  be 

considered  as  the  most  simple  of  the  vegetable  fluids,  and  so  far  an 

element,  as  from  it  are  derived  all  the  solid  components  of  the  vege- 

^ble, — such  at  least  is,  or  was,  the  popular  opinion.     But  the 

electrical  theory  presumes  that  the  true  elements  of  vegetable  matter 

^e  to  be  traced  to  those  of  water,  which  it  regards  as  the  ultimate 

^ligin  of  all  decomposable  things. 

The  primitive  solid  components  are,  according  to  the  Treatise^ 
'^^^mbrane  and  ^re^  from  which  the  whole  structure  of  the  solid 
P^rts  of  the  vegetable  are  ultimately  formed. 

905.  ^^  Vegetable  membrane  is  an  exquisitely  thin,  transparent, 
^^lourless  film,  which  resists  the  action  of  water,  and  watery  solu- 
'|^^f)n8  in  the  living  plant;  but  when  life  ceases,  is  quickly  acted  upon 
^>  water,  and  reduced  to  mucilage.  Du  Hamel  has  asserted  that 
^^getable  membrane  is  composed  of  small  organic  fibres,  arranged 
t^^rallel  to  one  another,  and  united  by  a  glutinous  substance;  but  no 
^tjch  structure  can  be  detected  by  the  microscope,^-on  the  contrary, 
^^  resembles  a  simple  pellicle,  or  the  film  of  a  soap  bubble,  varying  in 
^fc-tmneqparency  in  dificrent  parts  of  the  plant.  In  the  simplest  state,  it 
^orms  the  sides  of  the  cells  of  the  cellular  tissue:  a  little  more  con- 
densed, the  general  covering,  epidermis,  or  outer  skin.  It  has  also 
y^een  supposed  to  derive  its  origin  from  minute  globular  bodies  found 
in  the  elaborated  sap,  which  are  dilated  into  vesicles  to  constitute  the 
^M^nlar  tissue.^" — {Treat,  on  Veg,  Phys.^  page  1.) 

*  Bee  LoiTDOK*!  MagoMine  qf  Natural  HUtory^  Marchy  1829,  voV.  iL  i^o^  \^. 
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806.  The  most  comprehensive  and  philosophical  view  of  t 
mentary  components  of  the  vegetable  structure,  appears  to  m< 
that  of  Keith,  the  author  of  The  System  of  Physiological  L 
"  If,"  he  observes,  "  the  embryo,  on  its  escape  from  the  8ee< 
conversion  into  a  plant  is  taken  and  minutely  inspected,  it  ^ 
found  to  consist  of  a  root,  plumelet,  and  incipient  stem,  whicl 
been  developed  in  consecutive  order;  and  if  the  plant  is  tak< 
dissected  at  this  period  of  its  growth,  it  will  be  found  to  be  cor 
merely  of  an  epidermis,  enveloping  a  soft  and  pulpy  substanc 
forms  the  mass  of  the  individual ;  or  it  may  be  furnished  als 
a  central  and  longitudinal  fibre ;  or  with  bundles  of  longil 
fibres,  giving  tenacity  to  the  whole.'"  These  parts  have  beer 
loped,  no  doubt,  by  moans  of  the  agency  of  the  vital  pr 
operating  on  the  proper  juice ;  but  what  have  been  the  severa 
of  the  operation  ?  The  author  adduces  the  hypothesis  of  soix 
have  endeavoured  to  account  for  the  phenomena  by  assum 
which  admit  of  no  proof:  he  then  adds,  that  M.  Mirbel,  in  th( 
of  all  plausible  conjecture,  submits  the  following : — "  He  su 
the  proper  juice  to  be  at  first  converted  into  a  fine  membrane, 
he  calls  the  membranous  tissue,  from  which  the  cellular  tie 
the  pulp  is  afterwards  formed  by  means  of  the  foldings  and  doi 
of  the  original  membrane,  so  as  to  present  an  hexagonal  appet 
similar  to  that  of  the  cells  of  a  bee.  The  tubular  tissue  ho  su 
to  be  in  like  manner  formed  out  of  the  cellular  tissue,  by  me 
such  openings  and  perforations  as  may  be  accidently  effected 
tissue  itself  from  the  bursting  of  the  vertical  partitions  of  th< 
the  tubes  having  no  existence  till  the  membrane  is  lacerat 
iTraiti  cT  Anat,  et  de  Phys.  Veg.  liv.  i.)  "But  if  the  tul 
generated  in  the  manner  here  supposed,  that  is,  by  the  ace: 
bursting  of  the  partitions  of  the  cells,  it  will  be  difficult  to  a 
for  the  known  regularity  with  which  they  are  formed.  Th 
circumstance  giving  plausibility  to  the  conjecture  is  that 
occasional  occurrence  of  a  transverse  membrane,  interruptii 
continuity  of  the  small  tubes,  which  M.  Mirbel  regards  as  a  p 
their  cellular  origin.*" 

"  It  is  much  more  likely,  however,  that  the  rudimefiU  of 
different  parts  of  the  plant  do  already  exist  in  the  embryo^  ii 
specific  order  of  arrangement  as  shall  best  fit  them  for  future 
lopement,  by  the  intro-susception  of  new  and  additional  pai 
than  that  the  vital  principle  should  first  manufacture  a  mem 
which  it  then  converts  into  eells^  which  are  afterwards  partial 
accidentally  converted  into  tubes^  and  the  plant  so  patohed  op. 
//  iMa  were  the  fact,  there  would  be  no  such  thing  as  Baying^ 
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species  of  plant  any  particular  seed  might  produce  when  committed 
to  the  BoU;'— (Vol.  ii.  201—3.) 

This  conjecture,  that  all  the  rudiments  do  exist  in  the  embryo, 
or,  in  other  words,  that  the  plant  from  its  first  developement  is  per- 
fect in  all  its  organs,  and  that  its  future  progress  is  that  of  growth 
and  enlargement  of  parts  already  formed,  not  the  creation  of  new 
ones,  is  so  rational,  so  conformable  to  the  analogy  of  nature,  that  I 
think  it  needless  to  adduce  further  arguments  in  proof  of  what  can 
scarcely  admit  of  a  reasonable  doubt.  I  shall  therefore  pass  on  to  the 
inquiry  into  the  structure  of  the  vegetable  vessels. 

.307.  Vascular  System  of  Plants, — This  comprises  a  system  of 
vessels  and  tubes,  and  a  congeries  of  membranous  cells ;  the  former 
includes,  first,  those  conduits  or  vesicles  by  which  the  ascending  sap 
is  conveyed  from  the  root  to  the  extremities  of  the  leaves ;  second, 
tbose  reducent  vessels  by  which  the  sap  is  conducted  downwards  to 
the  root.  Both  will  be  particularly  noticed  in  due  order.  The  mem- 
branous cells,  or  utricles,  are  those  fine  vessels  which  constitute  the 
cellular  tissue;  they  appear  to  be  the  depositories  of  the  juices  of  the 
plant,  which,  to  a  greater  or  less  extent,  have  undergone  the  process 
of  elaboration.  M.  de  Mirbel,  who  may  be  accounted  the  most  cele* 
brated  of  the  more  modern  French  phytologists,  has  distinguished 
five  species  of  tubes,  whose  office  it  is  to  conduct,  or  to  aid  in  the 
conduction  of  the  fluids  ascending  from  the  root ;  and  one  other  set 
appropriated  to  the  return  of  the  laborated  fluids.  They  are  thus 
described : — 

(a.)  Parous  tubes  are  continuous  vessels,  pierced  with  small  holes 
^r  pores,  which  are  often  distributed  in  regular  and  parallel  rows. 
They  are  found  most  abundant  in  woody  plants,  and  particularly  in 
^ood  that  is  firm  and  compact,  like  that  of  the  oak ;  the  porous 
^^be  appears  to  be  identical  with  the  punctuated  vessel  described  at 
No.  31],  (2.) 

(i.)  Spiral  tubes  are  fine,  transparent,  and  thread-like  substances, 
^^isted  from  right  to  left,  or  vice  versa,  in  the  form  of  a  cork-screw, 
-^hcy  are  abundant  in  herbaceous  plants,  particularly  in  aquatics, 
•^hese  tubes  were  originally  termed  trachea? — windpipes — being  con- 
**dered  as  conductors  of  air  only.  (The  term  trachea  is  derived  from 
''pa^cja,  rough,  rigid :  such  being  the  texture  of  the  windpipe ;  the 
^^era  arteria  of  the  old  physiologists.) 

(c.)  False  spiral  tubes.  These  are  apparently  spiral  on  a  slight 
^^^ection,  but  if  minutely  examined,  are  found  not  to  be  spiral,  but 
^^  transversely  by  parallel  fissures ;  they  appear  to  correspond  with 
1^^  annular  and  reticulated  vessels  hereafter  to  be  descrU)ed.    8€0 

^^\  (1.) 
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(d.)  Mixed  tubes  combine  in  one  and  the  same  vessel  two  or  more 
of  the  foregoing  varieties.  Mirbel  adduces  the  butomas  nmbellatns — 
flowering  rush — as  an  example,  wherein  the  porous,  spiral,  and  false 
spiral  tubes,  are  to  be  met  with  united  into  one.  This  species  of 
tube  will  be  more  minutely  described  with  the  punctuated  vessel. — 
See  311,  (2.) 

(e,)  Small  tubes  are  composed  of  a  succession  of  elongated  celhy 
the  perforation  of  which  is,  in  appearance,  interrupted  by  a  few  small 
transverse  portions  of  membrane  crossing  the  tubes,  like  valves,  as 
exemplified  in  the  structure  of  the  cellular  tissue;  with  this  difference, 
that  these  small  tubes  are  considered  as  the  conduits  of  the  sap,  and 
not  the  depositories  of  elaborated  juices.  Such  are  the  ascending 
vessels  of  the  plant,  they  are  either  direct  conductors,  or  accessaries 
to  the  conducting  tubes. 

if,)  The  simple  tubes^  the  only  species  that  remain  to  be  noticed, 
appear  to  be  appropriated  chiefly  to  the  conduction  of  tho  laborated, 
or  returning  fluids.  They  are  composed  of  thin  and  entire  membrane, 
pervious  throughout,  without  any  interruption  of  continuity,  and  are 
principally  to  be  found  in  the  bark.  These  tubes  correspond  with 
the  reducent  vessels  described  at  317. 

308.   Vessels  of  the  Root  and  St^m^  (Catidex.) — If  a  very  thin 
slice  of  an  herbaceous  plant,  or  of  a  young  annual  stem,  be  placed 
under  a  magnifying  glass,  it  will  appear  to  be  composed  of  a  mass 
of  cells  and  tubes.     If  the  section  have  been  adroitly  made,  these 
vessels  will  be  seen  arranged  with  much  order  and  symmetry ;  but 
the  mode  of  arrangement  will  be  found  to  vary  exceedingly  in. 
diflerent  subjects :  thus,  if  the  stem  of  a  fungus  or  mushroom 
examined,   the   internal  structure  will  appear  to   consist   almost  -mi 
entirely  of  cells,  arranged  parallel  to  each  other,  and  enclosed  in 
epidermis,  or  external  skin.     If  an  herbaceous  plant  be  investigate 
it  will  exhibit  a  cuticle  and  bark,  surrounding  an  assemblage  of  tw^     ^o 
or  more  sets  of  vascular  organs,  of  a  character  very  different  the  on — ^e 
from  the  other.     One  set  is  of  a  soft,  spongy,  and  juicy  textui 
the  other  is  more  compact,  combined  into  masses  or  knots,  and  h 
transparent.     If  a  thin  cutting  of  the  same  subject,  in  a  vertical,  wzix 
upright  direction,  be  now  examined,  it  will  appear  that  the  transp  pa- 
rent vessels  consist  of  cells  or  short  cylinders  with  separating  meirsn- 
branes,  crossing,  and  closing  them  at  short  distances,  one  above  tTSie 
other,  and  somewhat  resembling  elongated  cells  of  a  honey-^onaK. 
The  vessels  of  the  other  set  appear  to  be  long  continuons  tubes,  p«^ 
forated  and  hollow  throughout.     "  In  the  greater  number  of  plan^ 
the  form  of  the  cells  in  the  bark,  and  in  the  pith  is  nearly  the  sansft 
In  Annual  and  herbaceous  plants,  the  cells  are  almost  all  uniftRD  a 
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figure,  vben  viewed  ia  i  tranflTdne  eection  of  the  stem;  but  in  » 
Tertica!  sectitm,  those  of  the  exterior  part  of  the  bark,  and  those  aat- 
rouuding  the  vessels,  are  longer,  and  of  a  more  tubular  character 
thaa  the  others,  and  resemble,  in  acme  respect,  short,  pointed,  close 
tubes,  united  obliquely  at  their  poiots." — {IVeatifey  3  ' 

The  sitnations  (^  the  cells  and  vessels 
are  represented  in  the  aonexed  figure, 
^sre  a  shows  the  bark  and  cuticle;  b  b, 
the  soft,  spongy  mass,  termed  the  parm- 
Ayma,  or  cellular  tissue ;  and  c  e,  die  less 
transpareot  masses  or  knots,  which  consist 
of  clusters,  or  detached  sets  of  conducting 
np  vessels,  which  in  the  case  of  purely 
ierbaceoia  itemt,  are  accompanied  with  returning  vessels,  that  form 
■  part  of  each  bundle. 

809.  Tie  Cellular  Tittue. — This  substance,  which  is  also  termed 
panneiyma  (from  iTapeyj(tina,  par^chuma ;  a  spongy,  or  porous 
body,  oi  pulp),  is  that  soft  juicy  mass,  figured  at  b,  which  forma  the 
bulk  of  some  plants,  and  a  considerable  part  of  most  of  the  her- 
baceouB,  and  of  many  shrubby  plants.  It  ia  found  in  the  substance 
of  the  stem  under  the  bark,  in  the  bark  itself,  and  in  the  body  of 
the  leaves;  in  which  it  is  the  source  of  colour,  being  that  green  pulp 
'Vrhich  fills  ap  the  space  between  the  two  cuticles  of  the  upper  and 
lower  surfaces ;  and  consequently,  forming  the  bulk  of  the  leaf.  It 
consists  of  cells,  filled  with  fluid,  usually  of  a  green  tint.  These 
cells  vary  much  in  appearance  and  structure ;  in  some  plants  they 
are  of  a  globular  figure,  in  others,  their  form  is  that  of  a  six-eided,  or 
twelve-sided  cylinder,  transversely  divided.  "  The  eize  of  the  cells 
'variea  in  difierent  plants,  and  in  different  parts  of  the  same  plant. 
In  general  they  are  smallest  in  the  leaves,  larger  in  the  roots,  and 
largest  in  the  stems  of  the  same  plant ;  and  larger  in  annual  and 
■uecnlent  plants  than  in  trees  and  shrubs.  Ia  ligneous  (woody) 
plants,  the  cells  of  the  pith  are  larger  than  those  of  the  parenchyma, 
snd  are  visible  to  the  naked  eye ;  but  in  some  parts  of  the  plants 
they  are  so  minute  as  to  require  a  million  to  cover  a  square  inch  of 
surface.  The  cells  are  empty,  or  rather  fHled  with  air,  in  some  parts 
-of  plants ;  but  in  other  parts  they  receive  and  transmit  fluids." — 
i^Treatm,  3.) 

M.  Mirbel  observes,  "That  leaves  consist  almost  entirely  of  a 
plate  of  tbia  substance,  covered  on  each  side  by  the  cuticle.  The 
stems  and  branches  of  both  annual  and  perennial  plants  are  invested 
"with  it;  but  in  woody  parts  it  is  dried  up  and  reproduced  continually; 
■Boh  put!  imlj  having  that  reproductive  power.    The  old  layen 
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that  remain  are  pushed  outward  by  the  new  ones,  and  form,  at 
lengtli,  the  ragged,  dry,  dead  covering  of  the  old  trunks  of  trees/"— > 
(Smith'^s  Introduction^  ch.  4.) 

The  cells,  at  least  those  of  the  bark,  are,  in  all  probability,  the 
depositories  of  the  secreted  proper  juices  of  the  plant :  the  cells  of 
the  sugar-cane  for  instance,  contain  the  saccharine  juices  of  that 
plant,  while  those  of  the  sassafras-tree  contain  the  aromatic  and  oily 
secretions  peculiar  to  that  tree ;  but  it  is  certain,  tliat,  althougli  the 
colls  of  the  wood  contiiu  some  of  the  peculiar  flavour  of  each  tree,  it 
is  in  those  of  the  bark  that  the  strength  and  intensity  of  the  aroma 
are  chiefly  resident.  The  ceUular  tissue  also  contains  water  and  air, 
and  there  is  reason  to  believe  that  it  is  the  medium  in  which,  through 
electro-chemical  agency,  the  whole  of  the  juices  of  the  plant  are 
laboratcd,  changed,  interchanged  by  attraction,  and  deposited  in  their 
.appropriate  receptacles. 

SIO.  The  condi*ctinff  resseh  of  plants  are  generally  tubes  of  a 
cylindrical  figure,  but  varying  considerably  in  construction  and 
appearance  in  difierent  plants. 

If  a  young  green  shoot,  or  leaf-stalk,  of  the  elder  (sambucut 
fiir/ra),  be  held  between  the  forefinger  and  thumb  of  each  hand,  and 
drawn  steadily  till  it  divide  asunder,  some  slender,  hair-like  fila- 
ments will  be  perceived,  which  are  spirally  coiled,  and  partly  unrolled 
— these  are  the  spiral  ressels.  They  were  described  by  Dr.  Grew, 
and  by  Malphigi,  about  the  close  of  the  seventeenth  century.  They 
are  composed  of  white  and  shining,  somewhat  flattened  fibres,  spirally 
coiled,  in  a  manner  closely  resembling  that  of  the  coiled  wire-spring 
of  a  bell,  and  compressed  together  till  they  become  hollow  cylin- 
ders ;  or  they  wrap  round,  and  enclose  other  membranous  tubes  o^ 
extreme  fineness,  which  thus,  they  not  only  defend  and  strengthen, 
but  stimulate  to  action  by  that  elastic  pliability  which  they  pousow 
in  an  eminent  degree.  These  spiral  tubes  were  formerly  called. 
trachem — wind-pipes,  and  rasa  aeria — air  vessels ;  because,  as 
been  already  mentioned,  they  were  supposed  to  be  empty,  or  to 
tain  and  convey  air ;  and  as  air  is  found  to  exist  in  the  trunks  an( 
stems  of  plants,  these  vessels  were  considered  as  the  organs 
respiration. 

Spiral  Vessels. 

''Spiral  vessels  are  generally  seen  by  learners  in  an  nnroHg"^ 
state,  w^hich  is  the  most  easy  to  obtain,  but  the  worst  calculated 
give  a  correct  idea  of  their  real  natures;  for  what  notion  can 
formed  of  the  original  position  of  their  parts,  by  viewing  a  parcel  €3^ 
entangled  silver  threads,  glittering  in  the  light,  aa  a  mere  objeeC  o^ 
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CBrionty!  One  of  the  beirt  modes  of  seeing  them  is  to  take  a  piece 
of  aqianigiis,  in  the  boiled  state  in  which  it  is  brought  to  table,  and 
to  tear  it  to  pieces  in  water.  By  means  of  a  little  careful  tearing 
and  cleaning,  you  may  extract  from  the  pulp — which  is  cellular 
tisioe — a  quantity  of  fibrous  bundles,  which  are  in  part  woody  fibre, 
and  in  part  spiral  vessels;  the  elasticity  and  disposition  to  unroll,  in 
tka  latter,  being  destroyed  by  the  boiling,  they  may  be  easily  sepa- 
rttod  in  an  entire  state,  when  the  true  position  of  their  internal  fibre 
will  be  diatinetly  perceived. — (See  Treatiu  on  Botany^  p.  70.) 

Fig.  12  shows  the  simple  ipiral  venel  (1),  where  the  coil  appears 
to  eoQsiat  of  one  simple  continuous  fibre;  (2)  represents  a  vessel, 
wlierein  the  fillet  is  composed  of  many  united  fibres. 
The  strength  and  tenacity  of  tliese  minute  hairs  are        ^^*  ^^ 
supriaing;  Leuhenhoeck  reckoned  that  20,000  vessels 
were  contained  in  about  the  space  of  one-nineteenth 
part  of  an  inch  of  a  piece  of  oak,  which  vessels  were 
probably  of  greater  diameter  than  the  generality  of  ^^       Jf 
the  spiral  tubes;  and  Hedwig  determined  that  the 
laigest  vessel  of  a  gourd  was  in  diameter  but  the  three 
thousand  four  hundred  and  eightieth  part  of  an  inch; 
yet  one  or  two  of  these  almost  invisible  fibres,  will,  if 
cautiously  drawn  out,  support  the  weight  of  a  piece  of 
dder  twig,  of  half  an  inch  in  length,  and  the  eighth  of 
aa  ineh  in  breadth;  and  still  evince  a  power  to  coil  up  again,  in  some 
degree,  if  the  piece  be  supported  by  the  finger,  so  as  to  take  off  the 
jNodent  weight. 

311.  A  tariety  of  other  vesseh^ — supposed  to  be  conductmff  twheBy 

or  at  least  accessaries  to  the  conduction  of  the  sap,  are  described  by 

Aixthon,  and  may;  in  fact,  be  detected  by  very  minute  observation. 

fiodi  the  Treatiees  contain  ample  descriptions  of  four  or  five  of  these 

^easels,  accompanied  with  appropriate  figures.     There  exists  some 

doubt,  whether  the  spiral  tubes  be,  or  be  not,  the  origin  of  all  the 

<^er  vessels, — ^they  are  certainly  found  in  all  young  plants,  and  are 

the  only  vessels  observed  in  some  plants;  still,  however,  there  are 

>>)odificatious  which  take  place  in  plants  as  they  advance  in  growth; 

^Ud  some  species  of  vessels  are  then  detected,  which  were  not  to  be 

traced  in  the  early  stages  of  their  existence.     The  first  Treatise 

^i^sts  that  one  kind  of  vessel  at  the  least,  besides  the  spirals,  must 

he  primitive  in  its  origin,  because  it  exists  in  some  plants  as  early 

^ft  these  vessels ; — it  is  thus  described  and  figured : — 

'*  The  annular  vesseV  (from  annulus^  a  ring)  '^  consists  of  a 
^mple  transparent  membranous  tube  distended  by  rings,  which  are 
^^tMtted  in  their  places  by  minute  needles,  which  can  be  separated 
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from  their  vessels  in  spider-wort  {TraiUecantia)  and  some  othei 
plants." — "  The  rings  are  generally  separated  from  one  another  onlj 
by  a  space  equal  to  their  own  diameter;  but  they  are  occasionally  at  8 
distance  of  six  or  eight  diameters.  The  annular  vessel  is  found  ii: 
many  plants;  and  is  particularly  distinct  in  spider- wort  and  balsam/ 

It  is  shown  at  «,  fig.  13  (1); — adjoining  to  a  ii 
a  spiral  tube,  ft,  and  a  portion  of  the  celluhu 
membrane,  c. 

(2.)  The  punctuated  tessel  (from  puncinm^  a 
point,  spot,  or  dot),  "  derives  its  origin  botl 
from  the  simple  spiral  and  the  annular  vessel. 
When  the  spiral  is  its  original,  the  spires  arc 
separated,''  (seerf,  rf,  fig.  13 — 2,)  "and  the  inter 
vening  space  filled  with  a  connecting  membrane, 
which  is  thickly  studded  with  round  oval  dots. 
It  is  the  largest  in  respect  to  diameter  of  the  ve- 
getable vessels,  and  in  the  fasciculi  of  vessels  in  the 
stems  of  herbaceous  plants,  it  is  always  nearest  to  the  bark.  It  ii 
present  in  the  root,  the  formed  wood  of  stems,  in  branches,  leaf- 
stalks, and  the  midrib  of  leaves.  In  old  and  hard  wood,  as  of  the  oak 
and  the  chesnut,  the  2)uuctuated  vessel  appears  as  if  it  were  branched." 
This  vessel  corresponds  with  the  mixed  tube  of  Mirbel  (307 — d) — ir 
the  figure,  it  is  represented  in  contact  with  the  cellular  tissue  of  som^ 

hard- wooded  tree,  e,  e. 

The  punctuated  vessel,  although  it  somewhat  resembles  the  spirv 

tube,  is  distinct  from  it;  in  appearance  it  is  semi-transparent, 
it  is  not  in  general  discovered  with  that  distant  spiral  thread 
is  shown  at  tf,  rf,  fig.  13.     I  conjecture  that,  in  the   punctuate 
vessels,  we  may  recognise  the  central  tubes  of  Mr.  Knight — those   i 
which  he  says,  "  the  spiral  tubes  are  every  where  appendages.*"    C! 
these,  more  will  be  said  in  future, — ^but  for  the  present  I  obeervn 
that  Mr.  Knight  appears  to  consider  each  central  vessel  as  a  menc 
branous  tube,  round  which  the  spiral  is  either  lapped  or  coiled  as  i 
fillet;  or,  that  in  consequence  of  being  in  close  contact  with  the  cen- 
tral vessel,  it  aids  its  functions  as  a  conducting  vessel,  by  the  sprii:^ 
elasticity  which  it  (the  spiral)  possesses  in  so  remarkable  a  degree 
(3.)  The  reticulated  vessel^  (from  reticulum^  net-work,)  "  !■  • 
modification  of  the  simple  spiral,  in  which  tlie  spires  having  becooM 
distant,  the  interstices  are  filled  up  in  part  with  new  fibres  that  pa* 
diagonally  from  one  turn  of  the  spire  to  another.     The  whole  of  tki 
spaces,  however,  between  the  spires,  are  not  filled  up  by  brancfani 
fibres;  and  therefore,  clefts  or  openings  are  left,  which,  from  thent^ 
culated,  or  net-like  aspect  they  produce,  have  given  rise  to  the  ntf* 
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of  the  reajel.  Reticulated  vossela  are  not  fuuiid  in  young  plants, 
being  the  result  of  a  chaugo  produced  by  tbe  advanced  growth  of  the 
(dant.  They  are  found  in  a  few  plants  only,  but  in  some,  a§  the 
bilaam,  (impatimu  baUamitta,)  at  its  full  growth,  they  are  the  only 
kind  of  vessel  contained  in  the  root,  in  which  part  they  occur  more 
frequently  than  in  the  stem.  In  ^Qfaiciculi,  (bundles  of  connected 
vMsele,)  they  are  eituatod  towards  the  bark." — (Treatiu  on  Veg. 

Phi.,  8.) 

(4.)  Tie  beaded  teuel  is  a  variety  or  modification  of  the  punctu- 
ated veeael;  it  is  described  in  the  Treatise  as  resembling  a  chain  of 
oblong,  ovate  (t.  e.  egg-shaped)  cells,  or  beads,  and  as  found  only  in 
bots  of  the  stem  and  tubercles  of  the  roots,  and  intended  to  unite 
die  other  vessels  with  one  another. 

In  the  new  Treatiee  on  Botany  (1835),  the  wood-cut,  %.  13  (1), 
11  thus  alluded  to ;  the  reader  will  do  well  to  compare  this  illustra- 
tion with  that  extracted  from  the  original  Treatise  (No.  1)  above : — 
"  In  the  closed  duct,  the  fibre  ie  placed  exactly  as  in  the  spiral  vessel 
(see  h);  in  the  annular  (see  a),  the  spires  seem  broken  into  rings, 
which  join  at  their  extremities,  and  give  the  organ  the  appearance 
«f  a  tube  partially  filled  with  rings,  Ij-ing  irregularly  in  the  inside." 

The  office  of  ducts  (for  so  it  appears  all  the  tubes  are  now  styled), 
>■.  "to  convey  fluid  at  one  period  of  their  existence,  whatever  it 
*nsy  originaUy  have  been ;  for  they  are  certainly  filled  with  sap  in 
■uch  plants  as  those  to  which  we  have  just  referred"  (the  balsam, 
*Qd  touch  me  not).  "Considering  their  relation,  in  structure,  to 
Bpii^  vessels,  one  cannot  avoid  suspecting  that  to  convey  air  was 
their  original  destination;  but,  if  so,  this  must  have  ceased  soon 
After  their  first  creation  ;  for  the  thinness  of  their  sides,  and  the  very 
hupeiftct  manner  in  which  they  are  guarded  internally,  by  fibrous 
■pirea,  arc  such,  that  no  resistance  would  be  offered  by  them  to  the 
■Qfiltration  of  fluid  from  the  tissue  that  surrounds  them." 

812.  Situation  of  the  VesteU  and  CelU. — That  of  herbaceous 
plants  has  been  described  at  paragraph  308,  wherein  -.  „ 
it  was  shown,  that  the  stems  consisted  of  a  cuticle 
*Qd  bark,  surrounding  a  parenchymatous,  or  pulpy 
Xttu  of  cells.  This  cellular  tissue  generally  involves 
btmdles  of  conducting  sap-vessels,  ascending  in  a  ver- 
^csl  direction  the  whole  length  of  the  stem.  Some- 
times two  or  more  \'arietioB  of  vessels  arc  observed  in 
the  nma  stem,  the  spiral  vessels  changing  to  the 
PQDettttted,  while  other  simple  spirals  are  formed  in 
*  porition  nearer  to,  and  ollen  surrounding,  the  pith, 
''^tflg.  14  is  shown  the  spiral  tubes  (a)  ranged  within 

\9  » 
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the  subetanee  of  tlie  cellular  tissue  of  simple  cells  (b),  as  in  the 
BDgar-cnne.     In  t}ie  stems  of  exogenous  plants,  the  spirals  are  situated 
round  the  medulla,  or  pitli:  tlie}-  are  found,  nlso,  in  the  leavaa, 
calyx,  corolla,  Btomens,  and  pistil,  but  rai-ely  in  the  bark.     In  endo- 
gens  they  are  found  in  the  centre  of  every  vascular  and  fibrous 
bundle ;  also  in  the  loaves,  &c.     The  Treatiu  on  VegelabU  Pkytio- 
log^  observes,  "  If  the  stem  of  a  gourd  be  examined  at  cHfibFeut 
periods  of  its  growth,  or  in  ditfercnt  parts  of  the  plant,  between  the 
root  and  the  top  of  the  stem,  we  shall  find  that,  in  the  young  plant, 
or  at  the  newly  unfolded  extremity  of  the  old  plant,  the  vessels  are 
all  fflmple  spirals.     As  the  plant  advances  in  age,  each  of  the  vessels 
already  formed  becomes  punctuated,  and  new  spiral  vessels  appear 
on  the  opposite  side  of  the  fasciculus ;  and  this  tnmsfonnation  of 
apiral  into  punctuated  vessels  proceeds,  until  all  the  vessels  in  the 
cddest  parts  of  the  stem,  that  are  next  the  root,  are  punctuated  vessels." 
313.   Veetelt  of  the  vxtody  Stem. — >This  species  of  stem,  peculiar  to 
trees  and  shrubs,  lias  been  described  at  No.  2-^2,  as  consisting  of  con- 
centric layers.     The  layers  indicate,  in  general,  the  age  of  the  plant, 
unce  a  new  layer  of  alburnum  is  added  every  year  in  that  part  of  the 
stem  which  is  contiguous  to  the  bark.     But  besides  these  concentrics 
layers,  there  are  other  membranous,  or  cellular  masses,  which  diverge 
in  a  horizontal  direction  from  the  layer  of  wood  next  the  pith,  to  thcz 
liher,  or  inner  layer  of  the  bark:  these  niys  are  termed  modullai 
lays,  {radii  meduUare*,)  because  they  fonnerly  were  supposed  to  b^^ 
derived  from  the  medulla,  marrow,  or  jrith  of  the  tree*.     The^ 
appear  to  be  composed  of  cellular  membrane  or  tissue.     Fig.  13^^ 
exhibits  a  woody  stem,  wherein  a  ivpresents  th^^ 
Fig.  15.  bark  snrrounding  throe  layers  of  wood,  Afdf  next  tl^^w 

^.       :,.i,     -  ^     bark  being  the  alburnum,  or  layer  of  the  preset rt 

."-\  year;  6,  b,  show  the  convergent  or  medullary  im~~^» 
proceeding  from  the  innermost  layer  of  wood,  A-^:^ 
next  the  pith.  But  the  most  beautiful  exeinpli£c=»- 
tion  of  the  structure  of  woody  stems,  is  to  be  toa.xxd 

,  J       in  those  natural  specimens  which  are  sold  by  na» 

'^^--uiUDP^       thematical  instrument  makers.     There  is,  or  wa^ 

a  set  of  these  prepared  specimens,  known  by  tlv 

name  of  "  CuttatKit  vegetable  cuttuigs:^  it  consists  of  twelve  aUden 

of  box  wood,  each  containing  four  cuttings  or  slices  of  some  not  a- 

*  Mr.  Kniglit  has  Mserted  tbat  the  term  ouglit  to  be  cmwrgvnf,  and  iwt  di<M-        I-,  .^ 
gent;  because,  the  bark,  being  eridoutly  tlio  tource  from  wlience  tlieM  jxiW 
pTOCwd,  and  by  wbicli  tbey  are  fonned,  they  miut,  of  necessitj,  be  eoondmdii 
conveiging— «.  c,  tcaduig  towanU  each  otLer,  instead  of  divergiiVt  er  V^'V      ■ 
JDore  w'uMr  ajtart.  1^^ 
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Stem,  between  two  fine  and  transparent  pieces  of  talc.     These  slices 
are  so  prepared  as  to  exhibit  the  natural  Tascular  structure; — the 
woody  fibre,  that  encloses  the  vessels,  lying  in  concentric  layers,  and 
the  medullary,  or  convergent  processes,  crossing  them  in  a  horizontal 
direction.     Wood-cuts  and  drawings  are,  at  best,  but  tolerable  sub- 
stitutes for  these  real  specimens  of  Nature^s  works ;  though  it  is  not 
denied,  that  correct  figures  may  assist  the  vegetable  anatomist  in  his 
researches,  particularly  if  they  be  accompanied  by  luminous  descrip- 
tions.    It  is  to  be  lamented  that  the  descriptions  which  are  given  in 
Sir   Humphry    Davy's    Lectures  on  Aprieultnral  Chemistry^    are 
unworthy  of  his  three  fine  plates.     They  are,  at  a  remote  distance 
from  the  figures,  very  meagre  in  their  allusions,  and  in  fact,  do  not 
enter  into  a  minute  definition   of  those  parts  which  are  so  admi* 
r&bly  laid  down.     The  plates  represent  highly  magnified  portions  of 
the  section :  1st.  Of  an  elm  branch,  '^  exhibiting  the  tubular  struc- 
ture, and  silver  and  spurious  grain  ;'^  2nd.  Of  a  part  of  the  branch 
of  an  oak ;  Srd.  Of  that  of  the  branch  of  an  ash.     The  vessels  and 
eellsof  the  bark, — ^the  conducting  vessels,  or  channels  through  which 
the  vessels  passed, — ^the  fibrous  tissue  of  the  wood, — the  convergent 
iayers,  and  the  cells  of  the  pith, — all  are  admirably  depicted,  and 
^th  so  much  nicety,  that  had  the  drawings  been  accompanied  by 
equally  minute  and  precise  descriptions,  the  student  could  not  have 
&iled  to  acquire  most  satisfactory  information.     As  it  is,  however, 
the  plates  do  little  more  than  exhibit  the  skill  of  the  draughtsman 
%iid  engraver,  and  excite  curiosity  without  gratifying  it. 

314.  If  the  stem  of  a  young  seedling  tree,  or  a  tender  twig  of  the 
growth  of  the  current  year,  be  transversely  divided,  and  an  extremely 
thin  slice  of  it  be  placed  under  a  magnifying  glass  of  high  power, 
it  will  exhibit  the  pith  in  the  centre,  surrounded  by  a  single  ring  of 
"^ood,  in  which  may  be  traced  the  conducting  vessels  of  the  sap. 
thiB  is  the  first  layer  of  wood  of  the  yearling  shoot  in  its  herba- 
ceous state,  beyond  and  exterior  of  which,  is  a  circle  of  bark  con- 
taining a  cellular  tissue,  and  another  set  of  vessels  that  convey  the 
i^etuming  juices:  finally,  this  bark  is  enclosed,  and  defended  by  the 
epidermis  or  cuticle.     Here  then  is  a  young  twig  or  yearling  shoot 
of  a  tree,  in  a  state  little  difiering  from  that  of  an  herbaceous  plant. 
But  an  object  vastly  more  minute  is  well  worthy  of  observation; 
for,    if  the  stalk  of  a  bunch  of  currants,  nay,   even  if  the  little 
pe<Ucle  which  supports  one  individual  currant  be  carefully  divided, 
and  a  thin  slice  of  either  bo  examined  by  a  power  of  at  least  two 
Iwndred  and  fifty  times,  the  structure  will  be  found  astonishingly 
ecmplete;  cuticle,  bark,  cellular  tissue,  vessels,  pith,  all  are  there. 
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In  fact,  the  latter  object  exhibita  an  organization  of  gnat  sjinme- 
trical  beauty:  it  contains  witliiii  tlie  cuticle  and  bark,  a  oelluUr 
tissue  of  oblong,  or  lozenge -shaped  cells,  arranged  in  the  form  of  a 
ring  around  the  wood,  if  bo  it  may  be  termed;  and  this  viooi 
exhibits  the  Bap-rcssela  which  supply  the  berry.  Thoy  appear  like 
dots  in  the  m'uiat  of  a  slender  ring  that  encloses  the  pith. 

The  structure  of  this  minute  atom  is  as  complete  as  that  of  the 
young  shoot  of  an  oak,  or  ash  tree,  in  its  earlieat  developement ;  but 
let  that  young  shoot  attain  a  year's  growth,  and  the  case  will  bo 
altered, — it  will  then  exhibit  the  perfect  structure  of  a  tree  or  shrub, 
somewhat  resembling  that  represented  in  Jig.  16,  whichisama^fied 
specimen  of  an  AsU  of  the  growth  of  throe  years.  The  drawing  has 
been  taken  from  one  of  those  Knely  e.^ecuted  engravings  in  Davt  it 
Ltcturet,  alluded  to  in  par.  313 ;  but  here  it  ia  greatly  diminished. 

Fig.  IS. 


No.  1  is  the  transverse  cutting  as  it  appears  to  the  eye;  Nou  i 
represents  the  same,  magnified ;  a,  is  the  pith ;  />,  the  itiB«  ooa- 
centric  ligneous  layer  of  the  firat  year,  now  the  true  wood;   tJm 
medullary  sheath  is  situated  between  a  and  b  just  at  the  point  vkm 
the  convergent  rays  approach  the  pith ;  c,  is  the  layer  of  wood  Iw 
matured  of  the  second  year ;  the  sap-vessels  therein  are  more  Vff^- 
rent ;  d,  is  the  outemiost,  or  recently  fumied  oonceatric  laytft  c 
the  aiburnum,  in  which  the  large  sap-vessels,  »,  are  very  viaU*! 
f,   is  the  liber,  or  new  hark,  with   the  redueent.  veaads ; /■  <)>■ 
parenekymat  or  cellular  tissue  of  the  bark ;  k,  the  outer  bari^  "1 
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iti  venals ;  m,  m,  «i,  m,  point  to  the  direction  of  the  medullary^  or 
oonvergent  layers,  25  of  which  are  drawn  in  the  figure. 

Of  these   rays,   or  layers,   Radii  medvUares^  the   Treatise  oi» 
VtgekMe  Phy$iology  observes :  '^  The  flattened  masses  of  cellular 
tissue,  which  compose  these,  consist  of  oblong  cells,  resembling  the 
oblong   cells  which  surround    the  vessels,   except  that  they  are 
horizontally  arranged.     These  stretch  from  the  first  layer  in  the 
centre  to  the  surface  of  the  wood ;  and  are  there  opposed  by  others 
lituated  in  the  liber^  or  inner  bark.     In  these  rays  the  cells  are 
more  numerous  in  the  middle  of  the  mass ;  so  that  in  a  vertical 
leetion  of  a  stem,  they  appear  to  be  of  a  lozenge  shape/^     The 
eellular  texture  of  the  medullary  rays  has  led  them  to  be  regarded 
as  processes  of  the  pith ;  '^  but  that  this  is  an  error  seems  evident, 
for  th6  first  layer  of  wood,  the  one  next  the  pith,  has  no  medullary 
rajrs  traversing  it,  although  every  subsequent  layer  is  crossed  by 
them.     It  consists  of  small  oblong  cells  imbedding  a  circle  of  simple 
spiral  vessels,  and  a  cellular  lining  or  sheath  which  is  interposed 
between  the  pith  and  the  spiral  tubes."'    If  the  reader  who  possesses 
tbe  last  edition  of  Davy^s  Agricultural  Lectures^  i^at  of  18279  com- 
p<mre  the  plates  therein,  which  have  been  alluded  to,  with  fig.  14 
^bove,  and  the  foregoing  definition ;    and  particularly,  if  he  at- 
t^entively  examine  the  beautiful  natural  specimens  in  Custance^s 
Cuttingiy  he  will  not  fail  to  acquire  some  practical  information 
concerning  that  astonishing  structure,  which  may  be  traced  through- 
out the  whole  of  the  works  of  the  vegetable  kingdom. 

815.   Vesssh  of  ths  Leate», — Leaves  exhibit  a  vascular,  cellular, 

^nd  cuticular  system  or  texture.    In  the  first,  the  vascular ;  bundles 

of  sap  vessels  enter  the  leaf  through  its  footstalk,  and  are  distributed 

t^hroughout  the  minutest  fibres  which  compose  the  network:  the 

Spiral  vessels  in  particular,  may  be  detected  in  the  midrib,  and  in 

^11  its  ramifications.     In  the  cellular  system,  a  mass  of  cells,  which 

eonatitutes  the  chief  bulk,  and  forms  the  colouring  matter,  may  be 

1:raced  in  all  leaves.     These  cells  vary  much  in  their  form ;  in  some 

leaves  they  are  globular,  in  others  oval,  tubular,  or  of  a  cylindrical 

figure.     They  are  connected  with  pores  which  open  through  dje 

fSHticle,  and  these  pores,  and  the  cuticle  that  covers  or  lines  them, 

form  the  cuticular  system  of  the  leaf.    The  following  comprehensive 

>iew  of  the  structure  of  the   leaves  has  been   taken   from   Sir 

Humphry  Davy's  Third  Agricultural  Lecture^  ^vrherein  also  is  a 

fine  plate  of  a  portion  of  a  vine  leaf  highly  magnified,  ^^  cut  so  as  to 

exhibit  the  trachesB^^  (spiral  vessels)^  and   '^copied  from   Orew's 

Anatmm  of  Plants:" 

^^  The  leoMS^  the  great  sources  of  the  permanent  beauty  of  ve^ 
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tation,  though  infinitely  diversified  in  their  forms,  are  in  all  cases 
Bimilnr  in  interior  organisation,  and  perform  the  same  fiiuctioilt. 
The  alburnum  spreads  itself  from  the  foot-stalks  into  the  very 
extremity  of  the  leaf;  it  retains  its  vascular  system  and  its  living 
powers,  and  its  peculiar  tubes,  particularly  the  tracheoc  (spiral 
vcsscIh),  may  be  distinctly  seen  in  the  leaf.  The  green  membranoas 
substance  may  be  considered  as  an  extension  of  the  parenchyma,  and 
the  fine  and  thin  covering  as  the  epidermis.  Thus  the  organization 
of  the  roots  and  branches  may  be  traced  in  the  leaves,  which  present 
a  more  perfect,  refined,  and  minute  structure. 

'^  On  the  upper  surface  of  leaves,  which  is  exposed  to  the  sun, 
the  epidermis  is  thick  but  transparent,  and  is  composed  of  mattery 
possessed  of  little  organization,  which  is  either  principally  earthy  oj^ 
consists  of  some  homogeneous  chemical  substance.  In  the  gnlsses  x"^ 
is  partly  siliceous ;  in  the  laurel,  resinous,  and  in  the  maple  au^^ 
thorn  it  is  principally  constituted  by  a  substance  analogous  to  was^s 
By  these  arrangements,  any  evaporation,  except  from  the  apprcza 
priated  tubes,  is  prevented. 

'^  On  the  hwer  surface^   the   epidermis  is  a  thin  transpareKst 
membrane  full  of  cavities,  and  it  is  probably  altogether  by  tl^ju 
surface  that  the  moisture  and  the   principles  of  the  atmosphc^ra 
necessary  to  vegetation  are  absorbed.**^ 

316.  The  conducting  sap  wsseb  enter  the  leaf  tlirough  the  foot- 
stalk, and  generally  in  as  many  bundles  (fasciculi)  as  there  are 
di\dsions  in  the  leaf:  thus,  in  a  transverse  cutting  of  the  footstalk  of 
an  elder-leaf,  five  distinct  bundles  of  vessels,  that  is,  five  masses 
having  a  more  opaque  appearance  than  the  cellular  substance  which 
surrounds  them,  may  be  perceived*.     These  masses  are  bundles  of 

*  Vegetable  physiologists  have  long  been  in  the  habit  of  describing  the  oiuqad 
cords  above  allnded  to  as  sap^estehy  in  contradistinction  to  those  receptacles,  or  , 
cells,  through  which  they  pass.  Subsequent  to  the  appeanmco  of  the  fint  editko, 
in  which,  as  is  evident,  1  adhered  to  the  then  received  opinion, — Uio  luminous 
lettere  of  Mr.  Knight  have  induced  me  to  view  the  eeUular  system,  or  that  vhich 
is  manifestly  replete  with  fluids,  as  tho  conduit  of  the  sap.  In  foct^  the  opaqoo 
bundles  bear  the  appearance  of  masses  of  fibrety  the  office  of  which  it  mos  be 
shrewdly  conjectured,  is  purely  mechanical.  The  fibres  give  firmnett  and  flno* 
bility  to  the  vegetable  body ;  they  appear  to  be  cords  or  tendons,  and  in  all  FnA*- 
Ulity  act  as  such. 

The  subject  is  sumranded  with  di£ScuItic8,  and  the  extreme  minntoiMB  «f  ^ 
ports  presents  obstacles  to  correct  research ;  tho  vilai  primApU  is  secrot  is  ^ 
agency ;  but,  in  the  absence  of  positive  evidence,  there  are  fiicts  which  provi^  tbtt 
tho  celU  contain  fluid ;  these  cells,  tliorefore,  may  bo  presumed  to  be  the  UMditf 
of  its  conduction. 

One  especial  caution  ought  to  be  impressed  upon  the  laquiriag  miady'sAt^ 
has  been  generally  overlooked.    All  the  experiments  upon  which  the  ikssfifrf 
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T^nek,  one  of  which  is  ^ven  off  to  each  lobe  or  leaflet;  and  thus 
the  number  of  the  fteeiculi  is  usuallj  regulated  by  that  of  the 
leaflets,  of  which  the  leaf  is  composed.  From  these  bundles, 
branches  are  sent  off  in  every  direction,  and  these  branches  consti- 
tate  that  which  is  termed  the  skeleton  of  the  leaf.  On  this  8ubje<^t 
Keith  observes : 

^*  In  simple  leaves,  whether  petiolate  or  sessile,  the  fibres  of  the 

petiole  or  base,  branch  out  into  several  large  and  principal  nerves, 

expanding  like  the  ribs  of  a  fan,  and  diminishing  in  size  as  they 

elongate  by  means  of  the  ramifications  they  send  out,  till  they  are  at 

kst  lost  in  the  margins.     But  the  circumstance  which  is  most 

angular  is,  that  the  fibres  are  not  only  subdivided  into  a  variety  of 

ramifications  forming  a  fine  net-work,  but  that  the  net-work  is 

double,  consisting  of  two  layers;   the  one  corresponding  to  the 

upper,  and  the  other  to  the  under  surface  of  the  leaf.     Hollman 

detected  and  separated  them  in  the  leaf  of  the  pear-tree,  and 

Linneens  in  the  leaf  both  of  the  pear  and  apple-tree.     Ho  even 

discovered  their*  points  of  union,  and  remarked  that  the  net-work 

€M>rregponding  to  the  under  surface  was  much  less  firm  and  compact 

in  its  textnre  than  that  corresponding  to  the  upper  surface.  Hedwig 

discovered  two  layers,  even   in  the  minute  and  tender  leaf  of 

Sphagnum  paluttre^  and  affirms  that  he  found  in  the  leaves  of  the 

pear  and  orange-trees,  three  layers  of  net-work,  which  I  have  not 

indeed  been  able  to  detect  in  the  former.     But  no  language  is  able 

to  convey  an  adequate  idea  of  the  delicacy  and  intricacy  of  the  web. 

It  must  be  inspected  as  it  exists  in  the  contexture,  or  rather  in  the 

4eeay  of  the  leaf,   whole  leaves  being  often  found  reduced  to  a 

skeleton  of  fibres  in  the  winter  or  spring,  lying  at  the  roots  of  trees 

in  situations  where  they  have  not  been  dispersed  by  the  wind. 

But  if  they  are  not  found  ready  prepared,  as  in  this  case,  the 

dissector  must  have  recourse  to  maceration."" — (P/iys.  Botany^  vol.  i. 

274.) 

This  double  system  of  net- work,  when  viewed  in  connexion  with 

AteauM  ^Ab  $ap  ar€  ha»ed^  have  been  formed  from  observationa  upon  the  effect 
sf  edoored  li|^M<afu«  abeorbed  by  cuttings  of  twigs  or  stems.  Now^ — tticA  etutinpt 
are  pnre  ampntations— ports  dissevered  from  the  vegetable  body,  which,  in  a  state 
sf  growth  was  actuated  by  the  vUai  principle :  they  are  mutilations,  and  con  afford 
ao  oomoi  evidence  of  the  functions  of  the  vegetable  oxygons  or  vessels  while  under 
a  natural  stimulus :  this  fact,  which  I  have  insisted  upon  more  than  seven  years, 
in  Murious  papers  written  for  scientific  periodicaJs,  received  the  sanction  of  Hr. 
Knight,  and  accords  with  what  has  appeared,  subsequently,  at  page  71  of  the 
TMaiitBj$t^Boitmiff  1836  $  it  Qi^t  never  to  be  lost  sight  of  in  physiological  investi- 
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tho  very  different  functions  performed  by  the  two  surfaces  of  the 
leaves,  leads  to  the  conjecture  that  the  two  sets  of  vessels  are  appro- 
priated to  the  performance  of  two  distinct  offices.  Some  very 
interesting  experiments  of  Darwin  and  Knight  have  tended  to  throw 
much  light  upon  the  subject.  One  set  of  vessels  is  probably 
accessary  to  the  conducting  sap-vessels  of  the  stem,  and  is  distri- 
buted among  the  cells  connected  with  the  porous  system  of  the 
leaf,  from  which  another  set  conducts  the  now  elaborated  juice  into 
other  channels,  by  which  it  is  conveyed  into  the  reducent  vessels  of 
tho  bark. 

With  respect  to  tks  cellular  structure  of  leaves,  the  Treatise 
observes,  that  ''all  leaves  are  chiefly  made  up  of  cellular  tissue. 
The  cells  present  a  variety  of  forms,  as  they  happen  to  be  more  or 
less  compressed ;  but  the  prevailing  forms  are  the  globe  and  hexagon. 
In  all  leaves,  the  cells  immediately  under  the  cuticle  of  the  upper 
surface,  differ  from  those  of  the  lower.  If  the  leaf  of  the  Christmas 
rose  (Jlellehorus  nigei*)  be  selected  to  illustrate  this  difference  of 
structure  in  the  same  leaf,  we  shall  find  a  range  of  tubular  cells, 
which  terminate  in  the  pulp  of  the  leaf,  iumiediately  under  the 
cutis  of  the  upper  surface,  while  those  next  the  lower  disc  are 
irregular  hexagons.^^ 

317.  Beducent^  or  Iteturning  Vessels, — These  vessels  have  their 
origin  in  the  leaf;  the  sap  vessels  are  closely  accompanied  by  them,  ^.  4, 
in  each  rib  of  the  leaf,  but  they  separate  in  the  footstalk,  at  its  «^ ,« 
junction  with  tho  twig;  the  sap  vessels  passing  from  the  centraLf  .^ 
part  of  the  latter,  while  the  returning  vessels  enter  into  the  bark 
the  twig.  In  the  elder,  five  sets  of  returning  vessels,  that  is,  01 
from  each  leaflet,  are  discernible  in  the  bark  of  the  footstalky  andE^  ^d 
thence  they  pass  into  the  bark  of  the  twdg  and  stem.  The  returnin^^  .mg 
vessels,  says  the  Treatise^  "run  in  straight  parallel  faaoiculi  (o^csor 
bundles),  close  to  the  wood ;  but  as  a  new  layer  of  these  is  addm  ■  nJ 
every  year,  and  the  former  layers  are  pushed  outwards,  these  at  a 

distance  from  the  wood  sei>arate  from  one  another,  and  produce        ^  a 
mass  of  net-work,  tho  meshes  of  which  are  filled  with  cellul^s^  .ar 
matter.     Each  vessel  is  a  simple  entire  tube*.     The  vessels  in  tl^Hbe 
bark  of  trees  and  shrubs,  which  liave  a  copious  thick  juice, 
arranged  round  reservoirs  of  this  juice,  in  the  same  manner  as 
oblong  cells  are  arranged  around  the  other  vessels ;  but  in 
ceous  plants,  those  in  which  the  vessels  are  distributed  in  distraHoc^ 
bundles  through  the  parench}7na,  they  form  part  of  each  tsMmStm, 
in  conjunction  with  spiral  or  annular  vessels.^ — (TVme^/m,  pa§9  9  J 

*  These  vesseUi  are  the  timple  tubet  of  MirbeL~-8ee  SO?,  ft  theflNflheisrv  or- 
hibited  in  Fig.  21,  Xo.  405. 
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Pabt  IIL 

FUNCTIONS  OP  THE  VEGETABLE  ORGANS. 

318.  FuncHons  of  ihs  Root. — The  root  is  familiarly  understood 
to  be  the  part  by  which  a  plant  attaches  itself  to  the  soil,  and 
imbibes  the  nutritive  fluids  that  are  by  it  transmitted  to  the 
remotest  members  of  the  vegetable  structure. 

To  this,  however,  there  are  a  few  exceptions,  for  all  roots  are  not 
attached  to  the  soil.  Some  plants  float  in  water,  and  are  furnished 
with  a  spongy  mass  or  knob,  through  which  they  derive  support ; 
others  obtain  food  altogether  from  the  atmosphere,  being,  to  all 
appearance,  destitute  of  any  organs  that  correspond  to  those  of  roots 
in  the  common  acceptation  of  the  term.  But  these  are  exceptions 
to  the  general  law,  and  therefore  are  to  be  regarded  only  as  such, 
although  they  afford  strong  corroborative  testimony  to  the  hypo- 
thesis of  the  electric  agency  of  membrane*.  In  order  to  comprehend 
the  functions  of  roots,  properly  so  called,  it  will  be  necessary  to  take 
a  philosophical  view  of  the  structure  of  those  organs,  and  to  investi- 
^te  the  mode  in  which  their  developements  are  effected. 

The  main  stem  of  a  root  corresponds  in  a  great  degree  with  the 
ascending  trunk  that  it  supports, — thus,  when  the  plant  is  strictly 
anntuU^  the  root  consists  of  little  else  than  a  cellular  substanoe, 
involving  bundles  of  vessels,  and  enclosed  by  a  cellular  bark  and 
cuticle.  When  it  is  herbaceous  and  perennial^  the  structure  of  the 
loot  admits  of  a  great  variety  of  modifications,  some  of  which — at 
least  at  an  advanced  period  of  its  growth — are  not  dissimilar  from 
those  of  plants  with  woody  stems.  The  root  of  trees  and  shrubs 
eonststs  of  two  parts — the  trunk  or  descending  stem  {caudex 
de9C6nden$)  of  Linnaeus — and  its  divisions  or  radicles  (radictda). 
The  former,  in  eommon  with  the  ascending  stem,  is  composed  of  an 
external  cuticle,  enclosing  a  pulp,  cortical  and  ligneous  layers, 
convergent  processes,  a  central  pith,  and  systems  of  conducting  and 
returning  vessels,  all  arranged  in  due  order  and  symmetry. 

It  is  most  interesting  and  curious  to  observe  the  simultaneous 
evolution  of  the  several  members  of  the  vegetating  plant,  even  in 
situations  diametrically  opposite  the  one  to  the  other.  Every  plant, 
whether  it  be  annual,  perennial,  or  arborous,  possesses  in  itself  a 
principle  of  developement  which  is  strictly  annual:  thus  in  trees, 
^hose  periods  of  duration  may  extend  to  centuries,  there  is  a  system 
<^1md8  *nd  leaves,  which  buds,  &c.,  as  they  advance  in  growth,  and 

*  Bee  the  Theorj  of  Dutrochety  No.  89ft  to  996. 
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expand  their  surfaces  in  their  peculiar  appropriate  medium  of  nutri- 
tion— ^the  atmosphere — ^produce  and  propel  (through  the  chemical 
agency  of  that  fluid,  when  excited  by  the  electrizing  principle  of 
light)  a  corresponding  system  of  descending  fibrous  processes,  which 
penetrate  to,  and  through,  the  fibres  of  the  existing  roots,  and 
become  partly  the  permanent,  and  partly  tlie  temporary  organs  of 
supply  to  the  advancing  shoots  and  leaves. 

Keith,  in  his  general  remarks  on  the  roots  of  plants,  observes 
that,  "  The  fibres  thus  issuing  from  the  caudex  to  which  they  are 
generally  lateral,  are  again  furnished  with  still  smaller  fibres  lateral 
to  themselves,  and  terminating  at  last  in  fine  capillary,  and  often 
transparent  points,  which  are  said  to  be  renewed  annually  (^Physiqw 
des  Arbres^  liv.  i.  ch.  5);  being  originally  protruded  iu  the  spring, 
perishing  in  the  winter,  and  again  succeeded  by  a  new  set  in  the 
spring  following.  Hence  they  seem  to  bear  the  same  relation  to  « 
the  root  that  the  leaves  bear  to  the  stem  or  branch."  (Vol.  i.  40.) 

On  the  question  concerning  that  system  of  fibres  which  is  said 
perish  aimually,  I  observe,  that  it  appears  uuphilosophical  to  coi 
sider  any  ])arts  of  the  root  to  be  fugacious  and  perishable  which  hav( 
been  ])TOpelled  by  the  permanent  members  of  the  tree:  such  aro  th< 
radicellw  or  rootlets  attached  to  the  young  shoots  of  the  past  year— ^ 
But  those  minute  fibres  which  are  devoted  solely  to  the  leaves,  mus= 
be  presumed  to  become  inert,  and  finally  extinct,  since  the  memberss^ 

to  which  they  were  the  organs  of  nutrition,  are  strictly  annual  an< ^ 

deciduous.  Such  I  conceive  are  those ^&ri7/a?  and  spongiola^  whiel^  -> 
with  the  more  permanent  radicellw^  I  now  proceed,  on  the  authorit^^ 
of  the  Treatise^  shortly  to  describe. 

319.  The  radiceUwy  rootlets, — "whether  of  ligneous  or  herba.- 
ceous  plants,  project  at  right  angles  with  the  surface  of  the  caudesr, 
or  the  branch  in  which  they  are  seated.    The  rootlets  that  issue  froai 
the  caudex  of  the  root  and  the  branches,  proceed  from  the  medullarf 
sheath,  and  are  united  with  the  vascular  fasciculi  of  the  ligneous 
part  of  the  root;  but  from  whatever  part  they  originate,  rootlets 
consist  of  one  large  fasciculus  of  punctuated  sap-vessels,  generallj 
arranged  in  rays,  and  enclosed  in  a  cellular  bark.**^ 

S20.  The  Fibrillw  (fibrils  or  threads)  consist  of  two  parts:  tba 
slender,  hair-like  threads,  which  branch  from  the  rootlet,  and  tiie 
fpongiolw  (little  sponges)  that  are  seated  upon  their  sides.  ''  Tk 
^hrih  consist  of  a  central  fascisculus  of  vessels  enclosed  bv  a  cellolv 

m 

cortex  and  cuticle;  the  spongeleU  are  oblong,  oval,  spongy  bodies; 
very  minute,  and  found  only  on  the  fibrils.  When  examined  under 
the  microscope,  they  are  found  to  consist  of  a  porous  cuticbi 
enclosing  a  circle  of  hexagonal  cells.    These  cells  surround  a  bundk 
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of  yessela  which  open  into'^  (or,  as  it  is  termed,  a^iaatomose^  from  ava^ 
aHQi  upon  or  through,  and  arofuiy  stoma^  a  mouth)  '^  the  cells  of  the 
fibril.'*^  The  spongiolse  are  not  easily  detecteil,  unless  the  roots  have 
been  most  cautiously  removed  from  the  earth,  so  as  not  to  injure 
their  delicate  appendages.  They  should  then  be  investigated  under 
water,  in  which  situation  they  expand,  and  project  from  the  sides  of 
the  fibrils. 

This  view  of  the  position  of  spongelets,  appears  to  me  overcoloured 
or  incorrect:  a  student  may  seek  in  vaiu  for  such  organs.  But  if 
the  ball  <xF  a  young  vine,  or  erythrina,  growing  in  a  pot,  be  turned 
eut,  there  will  be  seen  at  the  termination  of  each  advancing  root,  a 
proceas  of  a  peculiar  form,  not  unlike  that  of  a  sharp-pointed  awl. 
In  colour,  it  is  more  or  less  green,  and  it  is  somewhat  thicker  above 
the  point  than  the  rootlet  from  which  it  proceeds.  This  is  the 
spoi^y  process  of  that  root  or  fibre,  and  it  appears  to  perform  the 
office  of  ^piercer^  as  well  as  that  of  an  absorber  of  fluids.  Infinite 
modifications  of  form  may,  doubtless,  bo  admitted,  but  something 
approaching  to  a  correct  idea  of  the  organ  in  question  may  be 
obtained  by  the  investigation  thus  proposed. 

By  referring  to  what  I  have  said  on  the  elaboration  of  the  food 
plants;,  and  its  introsusception  into  the  fine  vessels  of  the  root  (103— «), 
the  reader  will  more  readily  appreciate  the  philosophy  of  tlie  annexed 
obeervations. — ''Some  late  experiments  of  M.  Dutrochet  have 
thrown  great  hght  upon  the  functions  of  tliese  minute  bodies :  they 
rendw  it  probable  that  these  fibrils  imbibe  the  fluid  from  the  soil 
through  the  cuticle,  aided  by  electrical  influence;  and  the  cells 
swelling,  push  the  fluid  into  the  vessels,  through  which  it  rises, 
forced  upwards  by  the  impulse  given  to  it  by  the  continual  imbibing 
of  the  swollen  cells,  and  the  resistance  opposed  to  distention  by 
their  sides,  and  those  of  the  vessels  through  which  it  rises."" — 
{Treatise,  p.  U.) 

321.  Fwictions  of  the  Vegetable  Epidermis. — This  important 
membrane  is  designed  not  only  to  protect  and  give  form  to  the 
parts  it  encloses,  but  to  afibrd  free  ingress  and  egress  to  moisture, 
and  to  establish  a  communication  between  the  gaseous  nutritive 
fluids  of  the  atmosphere,  and  the  denser  fluids  within  the  cortical 
pulp.  On  the  structure  of  this  membrane,  authors  are  at  conside- 
rable variance*.  ''  Saussure  the  elder,  whose  observations  on  the 
epidermis  are  chiefly  confined  to  the  leaves  and  petals  of  the  jessa- 
mine, and  foxglove,  describes  it  as  constituting  a  bark  composed  of 
two,  layers;  the  interior  layer  consisting  of  a  net-work,  which  he 


:i.~:; 
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callfi  the  cortical  not- work,  interspersed  with  a  multiplicity  of  what 
he  calls  cortical  glands ;  and  the  exterior  layer  consisting  of  a  fine 
and  transparent  membrane,  which  he  regards  as  the  tnie  epi- 
dermis, capable  of  being  partly  detached,  but  totally  destitute  of 
organization.'^ 

(a.)  Dr.  Smith  considers  that  this  part  allows  of  the  passage  of 
air,  as  is  proved  by  experiments  on  the  functions  of  leaves.  **  Light 
probably  acts  through  it,  as  the  cuticle  is  a  colourless  membrane. 
We  know  the  effects  of  light  to  be  very  important  in  the  vegetable 
economy." 

(b,)  Keith,  who  has  investigated  a  great  many  authorities, 
observes  that  he  has  never  been  able  to  satisfy  himself  of  the  exist- 
ence of  the  unorganized  cuticle  of  Saussure,  alluded  to  above, — ^'I 
have  observed,  indeed,'^  he  says,  "  though  very  rarely,  in  the  epi- 
dermis of  the  leaf  of  the  honeysuckle,  Lonieera periclymenum,  a  small 
portion  of  external  pellicle  of  greater  extent  than  the  area  of  the 
meshes,  in  which  no  vestige  of  the  meshes  was  to  bo  found,  and 
which  seemed,  like  Saussure^s  outer  pellicle,  or  true  epidermis,  to  be 
totally  destitute  of  organization .**' 

(e.)  Hedwig,  whose  dexterity  in  experiments  of  this  kind  was 
certainly  not  inferior  to  Saussure's,  admits  the  existence  of  two 
distinct  laminae  in  the  net-work  of  the  epidermis,  which,  however, 
he  acknowledges  he  was  never  able  to  separate,  but  does  not  repro 
sent  the  exterior  pellicle  as  being  destitute  of  organization. 

(d.)  Dccandolle  found  no  pores  in  the  epidermis  of  fleshy  fmita  -^=^8, 
such  as  ])car8,  peaches,  and  gooseberries, — nor  in  tliat  of  roots  or^csor 
scales  of  bulbs, — ^nor  in  any  part  not  exposed  to  the  influence  of  ai'  f  ^it 
and  light. 

(e,)  The  Treatise  on  VegetabU  Phy$iology  says,  *'  In  young  an*  m^^mA 
annual  plants,  it  is  applied  so  closely  over  the  cellular  tissue,  as  tM^     to 
be  scarcely  separable  from  it;  but,  in  perennial  plants,  it  is  annualE^^flfy 
reproduced,  and  the  old  epidermis  pushed  outwards.    The  doubling  ^ff 
of  layers  thus  accumulated,  has  led  to  the  erroneous  opinion  that       ^  h 
consists  of  several  layers.''* — '^  The  epidermis  is  generally  supposed  to 

be  perforated  by  the  organic  pores  which  are  found  on  some  parts         of 
the  surface  of  the  plant;  but  it  is  probable  that  it  enters  these  poi 
as  a  lining  membrane,  instead  of  being  perforated.'^ 

''  It  gives  free  passage  to  moisture,  and  exhales  or  gives 
vapour,  and  absorbs  or  sucks  it  in;   and  it  performs  the  lafctor 
function  independently  of  pores,  which  cannot  be  detected  on    'tbe 
absorbing  surfaces  by  tlie   most  powerful  microsoopes.^— ^P»*  9 
and  10.) 

322.  The  reader  who  is  desirous  of  further  information  may  ind 
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aple  ttore  of  it  in  the  works  I  havo  referred  to.  In  the  mean  time, 
remark  that  it  appears  certain,  that  herbaceous  plants,  and  the 
ft  parts  of  woody  plants,  do  absorb,  inhale,  and  exhale  moisture 
id  gases  through  the  porous  meshes  of  the  epidermis;  therefore, 
though  there  be  but  few  oscular  pores  in  any  part  of  this  exterior 
▼ering,  except  in  that  portion  of  it  which  forms  the  surface  of  the 
ares;  yet  it  is  beyond  a  doubt  that  the  microscope  discovers  a  net- 
ork  composed  of  numberless  meshes  in  the  cuticle  of  the  fruit,  and 
various  other  parts  of  the  vegetable  structure;  the  skin  of  the  red 
urrant-berry,  in  particular,  I  have  found  to  bo  reticulated  in  a 
anner  so  striking,  as  to  render  it  one  of  the  most  beautiful  of 
ioroflcopic  objects.  The  layers  are  double,  according  to  Keith,  in 
m  epidermis  of  apples,  and,  in  all  probability,  in  that  of  other 
aits;  the  exterior  layer  being  thin  and  transparent,  and  thd 
timor  layer  more  succulent  and  tender,  tinged  with  the  peculiar 
iade  which  gives  colour  to  the  fruit.  If,  after  all,  the  existence 
'  pores  is  denied,  while  the  passage  of  moisture  and  of  gases  is 
tmitted,  it  may  be  safely  contended  that  this  function  of  the 
lidermis  is  performed  through  the  agency  of  electric  attraction 
»tween  the  lighter  fluids  of  the  atmosphere,  and  the  denser  fluids 
*  the  plant. 

323.  Functions  of  the  Cellular  Membrane. — This  membrane  is 
visible  into  two  portions:  the  first  is  that  which,  in  woody  plants, 
mounds  the  returning  vessels  of  the  bark;  and,  in  kerbacetnu 
ants,  it  is  that  part  of  their  tissue  which  corresponds  in  situation 
ith  the  cellular  membrane  of  the  bark  of  trees,  and  contains  the 
aborated  or  perfected  juices  of  the  vegetable.  The  second  portion 
orists  of  those  cells  which,  in  woody  plants,  surround  the  con- 
lOting  sap- vessels;  and  which,  in  herbaceous  plants,  are  situated 
larer  the  centre  of  the  plant  than  the  first  portion,  and  contain  the 
alery  and  immature  juices  of  the  vegetable.  Speaking  of  the 
Uolar  membrane,  the  Treatise  observes,  that  the  cells  are  so  con- 
rueted  "  that  there  is  every  reason  for  believing  that  the  functions 
'  secretion  and  nutrition  are  performed  solely  by  the  cellular  tissue. 
he  influence  of  vitality  is  thus  beautifully  displayed;  the  cells  of 
m  living  plant,  swollen  with  fluids,  retain,  during  life,  their  figure, 
umge  the  fluids  they  contain  into  others  of  the  most  opposite 
lality,  and  constitute  a  sufficient  barrier  to  prevent  them  from 
ingling  together:  but  as  soon  as  life  is  extinct,  the  sides  of  the 
iUb  yield,  the  secretions  mingle,  and,  if  circumstances  be  favourable, 
MMunposition  proceeds,  permitting  the  chemical  afiinities,  which 
id  been  controlled  during  the  life  of  the  plant,  again  to  exert  their 
ifluence.^— (Page  4.) 
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324.  The  Electrical  Theory  considers  the  Cells  as  the  Laboratories 
as  woU  as  the  depositories,  of  peculiar  fluids,  wherein  the  watery 
juices  conveyed  through  the  6a]>-ves8els,  are  acted  upon  by  those 
s])ecific  electric  attractions  which  take  place  between  bodies  of  diflc- 
rent  degrees  of  density,  ])rovided  their  component  elements  be  in  a 
condition  favourable  to  the  forming  of  new  combinations.  This 
electro-divellent  attraction  is  exemplified  in  the  process  of  vinous 
fermentation;  and  there  is  every  reason  to  believe  that  it  is  exerted 
between  compound  fluids  of  different  specific  gravities,  through  the 
medium  of  that  membranous  barrier  which  composes  the  utricle  or 
bladder  of  the  cells,  although  the  texture  of  that  barrier  is  of  suffi- 
cient firnmess  to  prevent  the  blending  of  the  fluids  they  contain,  by 
the  act  of  simple  mixture.  Thus,  electro-chemical  clianges  in  the 
constituent  elements  of  vegetable  fluids,  are  effected  during  the 
annual  progress  of  the  plant,  till  at  length,  the  processes  of  nutrition 
and  fructification  are  fully  completed. 

32o.  17ie  Cells  of  the  Bark,  in  like  manner,  are  laboratories 
wherein  chemical  changes  are  effected  on  the  juices  therein  con- 
tained. They  enclose  the  returning  vessels  which  convey  the  fluids 
that  have  been  partly  elaborated  in  the  leaves,  and  by  latera 
attraction  become  replete  with  those  fluids  which  they  finally  conve 
into  nnicilage,  sugar,  fat  oils,  essential  oils,  resin,  and  other  hyd 
carbonous  substances.  Thus,  the  cellular  system  of  the  interio 
parts  of  the  ])lant — that  which  envelopes  the  conducting  vessel 
may  be  considered  as  the  more  immediate  organ  of  nutrition;  an 
the  cellular  system  of  the  bark,  as  a  medium  of  elaboration^  and  a 
a  rej^ository  of  the  perfected  and  specific  juices  of  the  plant. 

326.  Functions  of  the  Medullary  or  Cofitergent  Rays. — Som 
thing  has  already  been  said  of  the  structure  of  these  rays  or  layen 
No.  314;  but,  in  order  to  determine  their  precise  functions,  it  will 
necessary  to  enter  upon  a  more  j^articular  inquiry  concerning  tk 
texture  and  original  source. 

The  texture  of  the  Hays  appears  to  be  altogether  cellular,   listitb 
says  that  they  are  soluble  in  fluids,  in  which  respect  they  diff*er  from 
the  fibrous  or  ligneous  layers.     Du-Hamel*  macerated  for  a  loiif 
time,  a  ])iece  of  the  trunk  of  an  oak-tree  in  water,  in  which  tlie 
divergent  layers  are  soluble,  and  thus  laid  bare  to  view  the  net-lilce 
structure  of  the  woody  fibre.     If  a  thin  slice  of  one  of  the  diveigeot 

*  Du-IIamel  (Henri  Louis  clu  llamel  du  Monccaii),  author  of*  La  Pkptiqtif^ 
ArbreSf''*  and  other  celebrated  works,  was  an  eminent  French  agriculturiit  aid 
natural  philosopher ;  he  was  also  a  member  of  the  Royal  Society  of  Londoa,  ud 
devoted  hib  whole  life  to  scientific  pursuits,    Ho  was  bom  at  Paris  in  IV^^ 
died  at  tlic  age  of  eighty-two  yeai^s. 
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layers  of  the  oak  or  elm,  be  put  under  a  microscope,  ^'  it  will  bo 
found  to  be  composed  of  an  assemblage  of  parallel  fibres  or  threads 
of  eontigaoas  vesicles,  not  forming  a  net-work,  but  doselj  crowded 
together,  and  compressed  into  a  thin  layer,  being  apparently  nothing 
TDore  than  the  vesicles  or  cellular  tissue  of  the  pulp  that  originally 
existed  in  the  alburnum,  now  deprived  of  its  parenchyma,  but  still 
filling  up  the  interstices  of  the  concentric  layers,  and  binding  them 
tcgether  like  a  cement.'*'* — (Phys.  Botany^  i.  336.) 

327.  In  Herbaceous  Plants  the  convergent  rays  are  not  traceable 

until  the  plants  have  produced  seed;   they  then  become  visible. 

This  fact  leads  to  the  idea,  that  the  developemeut  of  these  lateral 

layers  is  connected  Mrith  the  phenomena  of  maturation.   It  would  bo 

interesting  to  compare,  by  strict  investigation,  the  effect  of  ringing 

herbaceous  stems,  with  a  view  to  induce  premature  fertility,  with 

^he  results  of  the  natural  process  of  seed-bearing.     If  ringing  should 

cause  the  earlier  production  of  these  processes,  it  would  tend  to  con- 

"'^ia  the  suspicion  that  I  entertain,  "  that  one  of  their  offices  is  to 

'^^ulate  the  sjrmpathies  which  exist  between  the  vessels  of  nutrition, 

*^<i  those  of  fructification.''— (See  No.  87.) 

S28.  Origin  of  the  Rays, — Du-Hamel  erroneously  conceived  that 

^^^^y  originated   in  the  pith.     "  If  Du-Hamel,**'  Keith   observes, 

.    It^  but  happened  to  attend  to  the  phenomena  relative  to  the  point 

***    question,  which  somo   of  his  own  experiments  were  the  best 

^^Iculated  to  exhibit,  he  would  readily  have  found  the  true  solution 

^^  the  difficulty.    This,  however,  has  been  furnished  by  Mr.  Knight, 

^Uo,  in  tracing  the  result  of  the  operation  of  budding,  observed  that 

^*^©  wood  formed  under  the  bark  of  the  inserted  bud,  unites  indeed 

^^^usedly  with  the  stock,  though  still  possessing  the  character  and 

P^perties  of  the  wood  from  which  it  was  taken,  and  exhibiting 

^^^ergewt  layers  of  new  formation^  which  originate  evidently  in  the 

^^*,  and  terminato  at  the  line  of  union  between  the  graft  and 

*^ock.— (PAtV.  Trans.  1803.)     Also,  if  a  portion  of  the  stem  of  a 

^^^ee  is  decorticated,  so  as  to  leave  the  surface  of  the  alburnum 

^^posed  to  the  air  for  any  considerable  length  of  time,  there  is  no 

f^Hher  vegetation  on  that  part  of  the  alburnum.     But  if  the  wound 

^'  ^ot  very  large,  it  will  again  close  up,  first  by  means  of  the 

proflaotion  of  a  new  bark  issuing  from  the  edges,  and  gradually 

'**iTX)wing  the  extent  of  the  wound,  and  then  by  the  production  of 

^^^  layers  of  wood;  formed  under  the  bai*k  as  before.     The  new 

^ood  will  not  indeed  unite  with  the  portion  of  alburnum  that  had 

^^U  exposed  to  the  air :  but  it  will  exhibit,  on  a  horizontal  section, 

?^   aame  traces  of  divergent  layers  as  before,  extending  from  the 

^^k  in  which  they  originate  to  the  lifeless  surface  of  the  old  wood 
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within.  It  is  evident,  therefore,  that  the  divergent  layers  are 
formed,  not  from  the  ])ith,  but  fi'om  the  proper  juice  descending 
through  the  channel  of  the  bark,  and  are  synchronous*  in  their 
formation  with  tliat  of  the  concentric  layers  through  which  they 
pass.**' 

329.  Deductions  and  Itemarks, — The  texture  of  the  convergent 
layers  being  cellular,  and  their  origin,  the  liber^  or  inner  bark  of  the 
current  year,  may  it  not  be  concluded  that  they  are  designed  to 
convey  a  portion  of  the  laborated  fluids  of  the  bark  laterally,  through 
the  substance  of  the  woods,  and  also  to  be  the  repositories  of  such 
fluids  ?  The  wood,  we  know,  partakes  in  a  degree  of  the  specific 
qualities  of  the  essential  aroma  of  the  bark ;  it  therefore  must,  by 
some  means,  be  im])rcgnated  by  its  juices :  but  how  can  it  be  w> 
im]>rcgnated,  unless  by  lateral  diffusion  ?  Mr.  Knight'^s  hypothesis 
of  the  progressive  induration  of  the  wood  of  trees,  tends  to  oonfirin, 
and  at  the  same  time  ac(|uires  weight  from,  the  tlieory  of  the  lateral 
agency  of  the  divergent  rays. 

lie  believes  that  the  superior  cpiality  of  winter-felled  timber,  and 
tlie  conversion  of  the  alburnum  or  sap-wood  into  timber,  are  attri- 
butable to  the  matter  deposited  in  the  alburnum  during  the  pre- 
ceding summer,  and  ])artially,  though  not  totally,  carried  off  in  the 
spring.     Now,  the  innermost  of  the  concentric  layers,  the  ktart- 
icood^  retains  some  moisture,  although  the  ascending  current  of  the 
sap  is  restricted  almost  entirely  to  the  newly-formed  wood  (ofiiw^ 
91  um)  of  the  current  year.     The  wood  also  partakes  throughout  of  a 
certain   portion  of  the   s])eciflc   resinous,  oleaginous,   or  aromttic 
qualities  of  the  bark,  although   the   ascending  fluids  which  pM 
through  the  sn])- vessels  have  been  from  the  first,  and  continue  tobe» 
insipid  or  nearly  void  of  flavour  and  odour.     How  then  can  ve 
account  for  the  (jualities  accpiired  by  the  wood,  unless  we  admit  of 
lateral  conduction  and  diflusion  ?     From  fact  as  well  as  taiiioffi 
T  am  therefore  inclined  to  believe  that  the  divergent  layers  ara  the 
or<?ans  throuijh  which  the  connexion  between  the  old  wood  and  the 
newly- formed  vegetative  parts  of  the  tree  is  established  and  kept  up* 
— and  that  they  6U])ply  the  wood  with  resinous  matters,  by  which  ii 
is  not  only  preserved  from  decay,  but  improved  in  quality,  longaft* 
the  vegetative   powers  of  that  wood  have  ceased.     Finally,  the 
divergent   rays,   from   their  peculiar  position,   may  act  ai  boodi 
of  union,  extending  in  a  transverse  direction,  filling  np  inteistieiii 
and  binding  the  concentric  layers  into  one  solid,  firm,  and  oon^ 
bodv. 

*  Tlic  term  si^niifio.?  coi:'oideucc  in  time;  it  is  derived  ftxim  om^ Mif ^^  ' 
affrccing  witli ;  aiid  xpovo^^  eftronot,  time. 
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380.  Functions  of  the  Conducting  Vessels. — Mr.  Knight  thus 
expresseB  himself  :«»'^  The  medullary  processes  are  formed  conver- 
gently  from  the  bark — ^they  are  permeable  to  fluids ;  for  when  the 
bark  \b  taken  off  in  spring,  a  fluid  is  seen  to  exude  from  them  which, 
under  fEivourable  circumstances,  will  become  perfect  hark :  when  the 
bark  remaiiu  on,  and  is  performing  its  natural  office,  I  entertain  no 
dotubt  but  that  those  processes  are  the  anastomizinff  vessels  of  the 
T^^etable  world,  which  carry  such  portion  of  the  sap  that  has 
dewended  down  the  bark,  and  is  not  expended  in  affording  the 
matter  of  the  new  layer  of  wood,  inwardly,  to  join  the  ascending 
albnmouB  current.**"  This  appears  to  be  a  truly  philosophical  hypo- 
thesis; for,  the  bundles  of  processes,  which  heretofore  have  been 
regarded  as  the  ascending  sap-vessels,  are  dry,  and  of  a  fibrous 
texture :  fluids  may  occasionally  be  found  among  them ;  but  the 
tdb  are  always  full :  I  therefore  yield  to  tlie  force  of  evidence,  and 
avow  myself  a  convert  to  the  doctrine  of  Mr.  Knight,  regarding  the 
cellular  system^  as  the  medium  through  which  the  sap  is  regularly 
eonducted. 

831.  The  Spiral  vessels  have  been  supposed  to  be  accessaries  to 
the  saj^vessels,  if  indeed  they  themselves  be  not  the  direct  channels 
of  the  sap.  Others,  and  perhaps  justly,  view  them  as  air-tubes :  it  is 
obearved  ^^  that  there  appears  to  be  no  provision  for  the  conveyance 
cf  air  through  the  central  parts  of  plants,  if  that  office  is  not 
performed  by  the  spiral  vessels."" 

882.  May  noi  the  spiral  tubes  act  as  springs  f  for  their  elasticity 
is  prodigious.  They  exist  in  almost  all  plants ;  and  the  peculiarity 
of  their  structure,  which  closely  resembles  the  coiled  spring  of  a  bell- 
wire,  argues  strongly  that  they  have  other  functions  allotted  to  them 
than  that  of  merely  conducting  the  sap  !  If,  indeed,  they  are 
mppMidages  to  the  sap-vessels ;  if  they  wrap  round  and  enclose,— or 
aie  themselves  placed  internally  within  the  membranous  coat  of 
tlioae  yessels, — and  I  am  much  inclined  to  believe  they  are  so, — ^for 
tiie  closest  observation  on  the  vessels  of  the  flower-stalk  of  the  wild 
(Sdlla  nutans)^  convinces  me  that  the  spiral  coil  is  by  no 
closely  compressed,  but  is  apparently  enclosed  by,  or  encloses 
%  fine  filmy  membrane; — if  this  be  the  case,  then  indeed  these 
epind  vessels  may  be  most  efficient  mechanical  agents  in  propelling 
upwards  the  ascending  sap.  The  pliancy  of  trees,  the  readiness  with 
which  they  yield  to  the  force  of  winds,  and  the  facility  and  spring 
"wkh  which  they  recover  their  upright  position,  are  facts  strongly 
&^oaring  the  idea  that  they  contain  internal  springs,  which,  like  a 
^  of  wire»  are  capable  of  receiving  and  supporting  motion  in  every 
^^^i^ction,  without  offering  impediment  or  sustaining  injury.    It  is 
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possible  also,  that  tho  spiral  vessels  arc  peculiar  instrumcnta  of 
electrical  conduction,  whose  office  it  is  to  distribute  that  fluid 
laterally,  from  every  coil,  by  acting  as  electric  helixes.  The  helix 
(lielir^  a  worm)  is  a  coil  of  wire  wrapped  round  with  silk,  and 
formed  into  a  cylinder;  it  is  often  made  use  of  to  communicate 
magnetism  to  a  needle,  suspended  in  the  centre  of  the  cylindrical 
coil,  for  the  electric  fluid  is  supposed  to  pass  with  a  tangential  force 
from  every  coil  of  the  wire,  laterally,  into  the  enclosed  needle.  This 
idea  of  one  of  the  ofiices  of  the  spiral  tubes,  may  not  appear  alto- 
gether visionary,  when  we  come  to  consider  the  theory  of  M.  Du- 
trochct,  in  connexion  with  the  cause  of  the  ascent  of  the  sap,  and 
the  processes  of  vegetable  nutrition. 

333.  Functions  of  the  Leaves, — The  leaves  are  among  the  mort 
important  of  all  the  vegetable  organs,  inasmuch  as  the  life  of  the 
plant  may  be  said  to  depend  upon  them,  they  being  the  organs  of 
respiration,  perspiration,  and  of  the  elaboration  of  the  nutritive  and 
specific  fluids  of  the  plant. 

"  One  great  use  of  the  leaves,"  Sir  Humphry  Davy  observes, 
"  is,  for  the  exposure  of  the  sap  to  the  influence  of  the  air,  heat,  aud 
light.  Their  surface  is  extensive,  the  tubes  and  cells  very  delicate, 
and  their  texture  porous  and  transparent.  In  the  leaves  much  of 
the  water  of  the  sap  is  evaporated ;  it  is  combined  with  new  princi- 
ples, and  fitted  for  its  organizing  functions,  and  probably  passes,  io 
its  prepared  state,  from  the  extreme  tubes  of  the  alburnum  into  the 
ramifications  of  the  cortical  tubes,  and  then  descends  through  the 
bark. 

"  There  can  be  no  question  of  the  general  purpose  answered  ^ 
the  vegetable  constitution  by  these  functions  of  tho  leaves.  Thej 
confinn  Mr.  Knight's  theory  of  vegetation,  who  has  proved  th»t 
very  little  alburnum  or  new  wood  is  secreted  when  light  is  kept 
from  the  leaves.  They  also  help  us  to  understand  how  essential  oib 
may  be  produced,  which  are  known,  as  well  as  sugar,  to  be  com- 
posed of  oxygen,  hydrogen,  and  carbon  in  different  proportions.  We 
can  now  have  a  general  idea  how  the  nutritious  sap,  acted  upon  bj 
all  tho  agents  above  mentioned,'*'  (ligl^t?  heat,  and  atmospheric  air*) 
*'  during  its  stay  in  the  cellular  substance  of  the  leaf,  and  returned 
from  thence  impregnated  with  them,  into  the  bark,  may  prove  the 
source  of  increase,  and  of  peculiar  secretions  in  the  vegetable  frame* 
—(Smith's  Introduction^  c.  16.) 

334.  The  Leaves  are  made  up  in  a  great  degree  ofcMtdar  tuvnh 
the  vesicles  or  bladders  of  which  are  genendly  distended  with  a 
greenish  fluid.  Sap  vessels  are  distributed  throughout  tlie  itA 
through  the  veins  or  nerves  detached  from  the  midrib^  wnd  WBSg^l 
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ihese  Vesicles,  which  communicate  with  the  external  air,  by  meanft 
of  oscniar  porous  openings  in  the  cuticle  of  the  leaf.  The  Treatise 
thus  describes  the  organic  pores :  *'  Every  leaf  has  a  cuticular 
covering,  which  is  composed  of  two  distinct  parts;  1.  The  epi- 
dermis^  which  forms  the  exterior  covering  of  the  leaf,  in  common 
with  every  other  part  of  the  surface  of  the  plant,  adhering  firmly  to 
the  cutis  below  it,  and  entering  into  every  pore ;  2.  The  cutis^  which 
consists  of  a  vascular  net- work  laid  upon  a  layer  of  air  cells.  This 
vascular  net-work  is  made  up  of  lymphatic  vessels,  the  meshes  of 
which  assume  various  forms  in  different  plants,  but  maintain  alwa}ni 
the  same  form  in  the  same  plant.  A  powerful  microscope  is  requi- 
site for  ascertaining  the  following  particulars.  In  plants,  the  leaves 
of  which  have  parallel  costac,  these  meshes  are  irregular  parallelo- 
grams, as  in  Spiderwort  {Tradescantia)  :  sometimes  the  vessels  are 
digfatly  undulated,  as  in  the  leaf  of  the  White  Lily  {Lilium 
candidum)y  &c. 

335.  ^'  Tie  size  of  these  meshes  differs  in  different  plants ;  they 

are  always  larger  than  the  diameter  of  the  cells  of  the  parenehy- 

tnatouB  part  of  the  leaf;  but  in  some  'plants  are  so  minute,  that 

55,296  are  contained  within  a  square  inch  of  surface.  This  cuticular 

layer  is  perforated  with   organic  pores  or  slits   (pori  corticales)^ 

vvbich,  as  they  perform  a  most  important  function  in  the  vegetable 

oonomy,  shall  be  examined  a  little  in  detail.     The  organic  pores  of 

tinres  were  first  noticed  by  Grew;    they  have   since  been   more 

irticularly  investigated  by  Hcdwig,  Rudolplii,  Link,  Keiser,  and 

ecandoUe,  who  examined  them  in  six  hundred  plants.     They  are 

ind  on  the  inferior  surface  or  disc  of  the  leaves  of  trees  and  shrubs, 

i  on  both  surfaces  of  those  of  almost  all  the  herbaceous  plants.^"* 

HSfi  25.) 

The  reader  who  is  desirous  of  obtaining  minute  information  on 
cuticular  structure  and  functions  of  leaves,  is  referred  to  the  6th 
irter  of  the  Treatise  on  Vegetable  Physiology,     The  author  has 
aged  the  pores  under 'six  divisions,  accompanying  the  arrange- 
t,  with  descriptive  figures,  which,  though  they  cannot  be  deemed 
idual  portraits  or  likenesses,  are  calculated  to  convey  an  idea  of 
oneral  construction  of  the  cuticular  system.    The  three  annexed 
s  may  answer  a  similar  purpose :  they  are  not  exact  portraits, 
•e  sufficiently  characteristic  to  be  of  some  service  to  the  juvenile 
eopic  observer,  in  directing  his  attention  to  the  reticulated  and 
structure  of  the  cutis  or  true  skin.     It  will  be  proper  to  pro- 
mt in  plants  with  one  seed-lobe  (monocotyledons),  the  veins 
leaf  are  continued  in  parallel  lines, — hence  they  are  said  to 
tallel  ribs  {costal)  from  the  base  or  leaf-stalk,  to  th^  '^\tA» 
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{apex).  The  leaves  of  corn,  groBseei,  orchises,  Sec,  furnish  familiar 
examples  of  tho  eimpHcity  of  this  stnioturc ;  and  in  g«nwal  their 
porous  system  is  not  difficult  of  detection. 


In  the  adjoining  fig.  17,  No.  1,  represents  the  net-work  of  the 
cutis  on  the  under  side  of  the  leaf  of  n  plant  with  parallel  eostie. 
The  biilbiferoua  lily  (Lilium  Bulbi/erum),  was  the  subject  hy  which, 
tho  idea  was  suggested.     No.  2,  will  convey  an  idea  of  the  singular 
wavy  net-work  of  Indian  corn  fZea  Mai/s).     No.  3,  represents  th^s 
general  stmcturo  of  the  net-work  and  pores  of  those  plants  irhoa  j^ 
seeds  have  two  lobes,  and  which  therefore  are  styled  dieotyledot^m. 
(254r),  their  leaves  are  not  furnished  with  regular  or  parallel  riba;  i_T 
them  the  vascular  net-work  assumes  a  vast  diversity  of  form,  it      i 
waved  and  cun-ed  in  different  directions,  but  its  structure,  thouyjfc 
complicated,  exhibits  the  moat  beautiful  configuration. 

I  speak  experimentally,  when  I  obsen'e,  that  I  not  only  fa^i^ 
been  able  to  detect  the  porous  system  on  every  subject  with  para.lla/ 
costw,  which  I  thought  it  needful  to  investigate,  without  nitrous  ac/i/ 
or  any  other  chemical  agent,  but  also  that  of  tho  leaves  of  trees  and 
herbaceous  plants  in  general.     The  leaves  of  st^e,  of  the  primnb 
and  of  other  pLinta  with  rough  surfaces,  present  indeed  some  diffi- 
culties: but  still,  if  the  leaf  be  held  between  the  forefinger  and 
thumb  of  each  hand,  and  then  be  rent  by  moving  the  hands  ktm 
in  an  oblique  direction,  enough  of  the  cutis  may  be  very  freqiieitlj 
laid  bare,  to  afford  a  very  satisfactory  observation.     Sometime*  tbe 
lancet  will  raise  an  atom  of  a  line  or  two  in  diameter,  and  this  WJ 
be  found  to  contain  twenty  or  thirty  pores. 

The  term  oicular  pore  is  derived  from  tbe  Latin  word  owWiHii  * 
little  month,  which  indeed  the  pore  itself  well  represents.  (Seethe 
Treatise  fig.  68  and  69,  and  the  succeeding  judicioQs  obMmtiooi-) 

336.  Tho  number  of  the poret,  varies  exceedingly:  at  pagttlit 
'the  Treathe  on  Vegetable  Phytiology,  there  is  a  table  oontuniif  " 
enumeration  of  the  pores,  which  Irave  been  observed  on  about  Aii^ 
different  plants;  from  that  table  the  following  haw  b 
hmng  mart  fiuniliuly  knowni — 
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NimM  of  FlaaU,  an  flM  LearM  of  which  the 
Pares  hare  been  counted. 

Number  of  Pores 
on  Ono  S<iuarc  Inch  of  Surfaoc. 

On  Tppor  Surfnco. 

On  Lower  Burfiaoe. 

DUmthu*  Caryophyllwj  or  Clove-Pink    . 
Dap/uie  Mezereum,  or  common  Mezereon 

PeoniOf  or  Piony 

Syringa  mdgaru,  or  common  Lilac     .    . 
TusiUoffo  Farfartiy  or  common  ColtWoot 
VUit  Vinifera,  or  common  Vine .... 

38,500 
None. 
None. 
None. 
1,200 
None. 

38,500 
4,000 
13,700 
160,000 
12,600 
13,600 

337.  There  is,  it  should  appear,  considerable  analogy  between 
the  functions  of  many  of  the  vegetable  organs,  and  those  of  the 
animal  body.  The  leaves,  in  particular,  it  has  justly  been  remarked, 
aeem  to  perfonn  the  office  of  the  lungs,  or  respiratory  organs.  Both 
pofisesB  a  system  of  conducting  vessels ;  both  are  furnished  with  a 
cellular  membrane,  and  a  parenchyma,  connected  with  air  vessels, 
by  which  they  communicate  with  the  atmosphere,  and  are  enabled 
to  inhale  oxygen,  and  exhale  carbonic  acid,  and  aqueous  vapour. 
Finally,  the  leaves  of  plants,  and  the  lungs  of  animals,  laborate  the 
vital  fluid  conveyed  into  their  cells ;  and  after  effecting  certain  impor- 
tant changes,  they  return  the  prepared  specific  fluids,  by  another  set 
of  vessels,  which  are  destined  to  convey  them  to  other  organs,  whose 
function  it  is  to  distribute  those  nutritive  fluids  to  the  remotest  parts 
of  the  vegetable  or  animal  body. 

I  cannot  close  the  present  section  in  a  manner  more  consistent 
with  the  unity  of  object,  which  I  have  ever  kept  in  view,  than  by 
quoting  at  length,  the  letter  referred  to  at  No.  54  of  the  second  sec- 
tion; after  the  perusal  of  which,  the  reader  will  be  prepared  to  inves- 
tigate the  subject  of  the  propulsion  and  distribution  of  the  sap,  and 
vegetable  juices,  by  the  agency  of  electric  currents. 


Letter  on  the  Relation  between  ELECTRiaTY  and 

Vegetation. 

To  the  Editor  of  the  New  London  Mechanics'  Recfister. 

"  Not  being  aware  that  the  relation  between  electricity  and 
vegetation  has  been  treated  of  in  the  manner  of  which  the  following 
is  an  oaUine,  I  take  the  liberty  of  offering  it  for  the  consideration  of 
jonr  readers.  The  leading  principles  maintained  are,  that  vegeta- 
iaiion  is  continually  extracting  electric  effluvium,  from  the  atmo- 
sphere, which  is  constantly,  though  in  degrees  materiaUy  diffetmf,^ 
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1  a  Btate  o(  positive  electricity;  that  tlio  structure  of  vej[etablcB, 
nd  their  juicen,  are  adapted  to  act  with  the  greatest  efficacy  in 
<mbibing  the  effluvium ;  and  tliat  it  is  highly  probable  that  they  are 
indebted  to  its  influence  for  their  vitalitv.  These  condusions  are 
strongly  favoured  by  the  well-known  discoveries  which  have  been 
made  of  the  constant  positive  electricity  of  the  atmosphere ;  and 
that  pointed  conductors  are  peculiarly  fitte<l  for  drawing  off  electri- 
city in  an  easy  and  almost  imperceptible  manner.  Vegetables 
abound  in  pointed  terminations,  communicating  witli  juices  passing 
through  'capillary  tubes,  and  possessing  strong  conducting  virtues; 
all  of  which  circumstances  must  concur  in  adapting  them  for  im- 
bibing electric  effluvium,  and  diffusing  it  through  their  substance. 
These  facts,  of  the  constant  positive  electricity  of  the  atmosphere, 
and  the  adaptation  of  vegetables  for  imbibing  it,  seem  necessarily,  to 
lead  to  the  inference,  that  they  are  continually  acting  in  this  manner 
upon  the  atmosphere.  But  the  inference  is  strongly  confirmed  by^ 
applying  xeffetahle  points  to  the  cylinder  or  prime  conductor  of 
electrical  machine.  For,  though  it  is  only  the  juices  of  vegetatioi 
which  possess  conducting  virtues,  this  circumstance  concentrates  thi 
action  of  the  electricity  uj>on  them;  and  its  grasses,  leaves,  and  oth< 
sharp  and  pointed  extremities  will  be  found  to  act  with  a  peculij 
activity  in  drawing  oft'  the  effluvium.  Few  facts,  indeed,  are 
garded  as  more  fully  established,  than  that  metallic  points  are  t] 
most  efficacious  instruments  in  .ibstracting  electricity.  This  w^et^d- 
clusion  can  only  be  accounted  for  from  the  circumstance,  that  tlHEIic 
attention  of  philosophers  seems  not  to  have  been  directed  to 
action  of  living  points;  for,  on  applying  a  blade  of  fresh  grass,  a' 
a  metallic  point,  cither  alternately,  or  in  conjunction,  to  the  el- 
trizcd  cylinder  or  conductor,  it  will  appear  that  tlie  grass  acts  a^b  4 
greater  distence,  with  more  vigour  than,  and  in  preference  to,  -^bbe 
metal.  The  leaves  of  trees,  and  even  their  fine  ramifications  terzxiA 
nating  in  buds,  and,  in  general,  all  the  living  pointed  extremifeici^ 
and  the  sharp  and  serrated  edges  of  vegetation,  will  be  found  to 
possess  the  same  energetic  conducting  qualities,  in  proportion  to 
their  vigour,  and  the  acuteness  of  their  termination.  Even  a  thora, 
or  a  thistle,  will  vie  with,  if  not  excel,  the  sharpest  needle  in  tbii 
property;  and  it  may  be  observed,  that  they  are  far  better  fitted  to 
act  upon  the  electricity  of  the  atmosphere,  as  the  depaiiitm  ^ 
moisture  consequent  to  the  icithdramnff  of  the  effiwtium^  iehich  hMit 
in  a  state  o/vapour^  so  far  from  diminishing  their  conducting  virtiN^ 
as  in  the  case  of  metals,  is  the  very  principle  of  their  nutrition;  n 
that  there  is  reason  to  conclude,  that  the  action  of  every  point  bof 
niahea  it  at  once  with  the  means  of  its  vitality,  and  its  grawfth  wl 
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maturation.  A  few  blades  of  grass  held  towards  the  knob  of  % 
charged  jar,  the  circuit  bein^  completed  by  the  human  body^  ucill 
silently^  but  quickly^  effect  its  discharge^  without  sensibly  affecting  the 
human  frame.  In  short,  every  experiment  upon  the  electric  pro- 
perties of  tho  points  and  edges  of  vegetation,  evinces  their  peculiar 
adaptation  for  imbibing  electric  effluvium,  beyond  that  of  any  other 
known  bodies;  and,  especially,  that  they  are  the  only  substaucos 
which  are  constituted  for  acting  in  a  useful  and  necessar}'  manner, 
both  upon  the  electricity  of  the  atmosphere,  and  upon  tho  system  of 
vegetation,  of  which  they  form  a  considerable  and  interesting  part. 
This  admirable  adaptation  of  an  atmos])hcro,  constantly  containing 
electric  effluvium,  to  a  system  of  vegetation,  j^resenting  strong  con- 
ducting points  at  every  extremity,  in  connexion  with  the  capillary 
tubes,  capable  of  imbibing  and  transmitting  it  tlu*ougli  their  juices, 
to  every  part  of  its  substance,  forcibly  indicates  their  mutual  utility 
and  dependence.  It  constitutes  a  vast  electrical  a])paratus,  on  which, 
in  all  probability,  the  existence  of  vegetation,  and  the  ordinary  tran- 
quillity of  nature  depend.  Storms  and  hurricanes  sometimes  occur 
even  in  the  actual  state  of  things ;  but  if,  instead  of  the  myriads  of 
active  vegetable  points  extending  to  considerable  heights,  and  acting 
with  peculiar  force  near  the  earth'*s  surface,  no  vegetation  existed, 
and  the  electricity  of  the  atmosphere  continued  to  accumulate,  the 
consequence  might  be  expected  to  bo  nothing  less  than  universal 
uproar  and  ruin ! 

"  However  new  this  representation  may  appear  to  many  of  your 
readers,  or  may  be  in  reality,  I  do  not  see  how,  on  comparing  tho 
several  facts  of  which  we  are  in  possession,  we  can  arrivo  at  any 
very  diflTerent  conclusion.  The  subject  certainly  appears  to  me  to 
open  an  extensive,  and  so  far  as  I  know,  in  a  great  measure,  a  new 
field  of  inquiry.^ — "  I  beg  to  add,  that,  as  tho  subject  has  occupied, 
and  probably  will  continue  to  occupy,  a  considerable  share  of  my 
attention,  I  propose  to  offer  my  views  moro  at  largo  to  tho  philoso- 
phical part  of  the  community,  perhaps  in  a  separate  form,  on  some 
future  occasion. 

**  The  heads  which  have  hitherto  presented  themselves  to  my 
mind  are  such  as  tho  following : — The  preparation  of  the  atmosphere 
far  exerting  its  electric  influence^  during  tho  w  inter,  for  tlie  approach- 
ing spring  season.  Its  influence  in  first  awakening  the  dormant 
juices,  and  promoting  the  rise  of  the  sap,  and  the  commencement  of 
the  foliage  and  general  spring  of  vegetation.  Its  subsequent  effect  in 
forwarding  the  general  progress  of  vegetation,  and  the  formation  and 
ripening  of  its  seeds  and  fruits,  during  the  summer  months ;.  as  also 
ibe  manner  in  which  it  conduces  to  furnish  oxygen  out  of  the  over- 
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flowings  of  its  Vigour,  for  tho  supply  of  animal  respiration.  Anc 
finally,  its  declining  efficacy  with  the  decline  of  vegetation  in  thi 
autumn ;  and  tho  manner  in  which  a  sufficient  quantity  of  it  is  stiL 
preserved  for  the  use  both  of  animals  and  vegetables  during  th< 
winter.  With  these,  several  other  branches  of  inquiry  are  intimatel] 
connected ;  and  I  will  just  observe,  that  I  strongly  incline  to  thi 
opinion,  that  the  phenomena  of  lights  heat^  elf^cfriciti/y  and  the  expan* 
sion  of  bodies^  are  all  reducible  to  the  operations  of  one  most  subtle, 
and  universality  diffused  efflutium:  and  that,  while  tho  respiration  ol 
animals  extracts  it  from  oxygen  gas^  by  a  chemical  decomposition,  \\ 
is  furnished  to  vegetables  out  of  that  superabundance  which  flaits  in 
a  loose,  uncombined  state  in  the  atmosphere,  or  in  that  of  positive 
electricity;'  «  T.  P."" 

If  tho  reader  compare  tho  subject  of  tho  foregoing  letter — ^the 
passages  noted  in  italics  particularly — ^with  what  I  have  advanced  on 
the  sun's  electrizing  influence  at  No.  66,  on  the  food  of  plants  at  No. 
103,  and  on  the  composition  of  the  atmosphere  at  No.  141,  and  in 
some  other  preceding  and  following  paragraphs,  he  will  perhaps  be 
inclined  to  view  the  causes  and  effects  of  electric  agency  in  a  mannei 
somewhat  different  from  that  in  which  they  have  been  explained  bj 
the  advocates  of  tho  ''^plus  and  minus^  "positive  and  negative/ 
electrical  conditions.  When  considering  the  subject  of  the  precipi- 
tation of  tho  deic^  treated  of  in  paragraphs  193  to  198,  inclusive,  \\ 
vnW  probably  a]>pear,  that  electrical  action  is  everywhere  to  be  traced 
in  coincidence  with  chemical  developoment ;  and  that,  in  fact,  stomif 
and  calms,  the  rise  and  fall  of  the  barometer,  and  the  mutations  (► 
tho  weather  in  general,  are  dependent,  not  so  much  on  developec 
masses  of  electricity,  as  on  electro-chemical  divellent  attractions,  b^ 
which  bodies  are  constantly  inclined  to  form  new  combinations, — 
and  during  which,  specific  electricities  that  had  previously  held  ik^ 
original  constituents  in  a  state  of  quiescent  union,  are  liberated,  aKi 
rendered  manifest  in  many  of  the  grandest  phenomena  of  nature. 

Subsequently,  this  theory  has,  I  conceive,  acquired  more  tiiao 
plausibility,  from  the  masterly  experiments  detailed  in  the  iVar 
Researches  in  Electricity ^  by  Dr.  Faraday. 
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SECTION  II. 
Paht  I. 

■ 

NATURAL  HISTORY  AND  CULTIVATION  OF  ESCULENT 

VEGETABLES. 

ESCULENT  ROOTS. 

Subject  1.     The  Turnip  : — Brasnea  Rapa;  Cru4nferw.    Class  xv. 

Tetradynamiaj  of  Linnaeus. 

338.  The  Turnip  is  a  biennial,  a  native  of  Britain.  It  is  a 
species  of  the  genus  Brassica;  the  essential  generic  character  of  which 
was  described  at  the  article  Brasnea  Oleracea^  No.  108.  The  specific 
character  of  the  turnip,  according  to  the  last  edition  of  the  English 
Fhra^  is, — ^^Booi^  stem-like,  fleshy,  orbicular,  depressed;  radical 
kaites^  lyrate,  rough;  those  of  the  stem  smooth,  the  uppermost 
entire.''  The  flowers  are  yellow,  in  numerous  corymbous  tufts ; 
M^,  spreading  in  the  upper  part,  though  not  at  the  base;  petah^ 
rounded;  pady  cylindrical,  veiny,  smooth,  with  a  tapering  barren 
beak.— (/(few.) 

839.  Varieties  of  the  common  Turnipj  and  estimate  of  sorts, — 
The  Encydopwdia  of  Gardening^  at  No.  3695,  enumerates  the  fol- 
lowing varieties,  of  which,  those  marked  with  an  (*)  are  the  best  for 
gooeral  culture. 

*  Early  white  Dutch,  or  Stubble,  Green  topped  round  white, 

*  Early  stone^  Red  topped  ditto, 
Common  round  white^                             Tankard  large  oblong. 
Large  round  white,  *  French  Navet  (Br,  naptu), 

*  Yellow  Dutch,  Small  round  French  (petit  Berlin)^ 
Aberdeen  yellow,  *  Norfolk  white. 

Maltese,  golden, 

^*  The  first  three  sorts  are  the  fittest  for  early,  first  succession,  and 
t)[lAin  Bfunmer  crops  for  the  table.  The  early  white  Dutch  is  proper 
both  for  the  early  and  first  succession  crops,  as  is  also  the  early  stone. 
^he  Norfolk  white  is  most  eligible  for  the  main  crop;  and  the  large 
t>Dtiiid  stands  nearly  on  a  par  with  that;  and  if  not  sown  to  come  in 
^th  it,  should  at  least  succeed  it  as  a  late  summer  and  autumn  crop. 
*S!he  surest  plant  for  winter  consumption  is  the  yellow  Dutch ; 
^though  constituted  to  stand  intense  frost  unhurt,  it  has  a  fine 
Qatout,  and  is  very  nutritive.  The  French,  or  natoet^  is  of  excellent 
Qavoor.  It  was  anciently  used  throughout  the  south  of  Europe,  and 
nunre  oultivfited  in  this  country  a  century  ago  than  it  is  now. 
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It  is  grown  in  tlio  sandy  fields  about  Berlin,  and  also  near  Altona, 
from  whence  it  is  sometimes  imported  to  the  London  market. 
Before  the  war,  the  queen  of  George  III.  had  regular  supplies  from 
Mecklcnhurg.**' — (See  Ejictfc.  of  Gard.^  3696.) 

340.  The  Sicedhk  turnip  docs  not  appear  to  belong  to  the  species 
rapa.  The  Enalisk  Flora  says,  "  the  Swedish  turnip,  not  wild  in 
Britain,  is  surely  a  distinct  species  (from  Br,  rapa  and  Br.  cam- 
pestri's)^  as  Mr.  Knight  has  proved  it  to  be  from  Br.  oleracea.'*'*  It  is 
of  a  blueish  sea-green,  or  a  glaucous  hue,  is  extensively  cultivated  in 
fields  for  sheep  and  other  cattle,  and  is  sometimes  raised  in  gardens 
for  winter  consumption,  like  the  yellow  Dutch:  in  the  spring,  the 
young  green  shoots  are  much  esteemed  in  many  parts  of  the  country. 

341 .  Soil  and  Situation. — The  soil  should  be  light,  sandy,  and 
finely  broken  ;  it  should  never  be  manured  with  recent  rank  dung. 
Sir  Humphry  Davy  says,  "  A  sm.ill  quantity  of  finely-divided 
matter  is  sufficient  to  fit  a  soil  for  the  production  of  turnips;  and  I 
have  seen  a  tolerable  crop  on  a  soil  containing  elc^'on  parts  out  of 
twelve  sand."*^  The  situation  should  be  open,  and  fully  exposed ; 
.and  the  field  is  better  than  the  garden ;  for  turnips,  grown  in  the 
former — and  the  assertion  holds  good  with  respect  to  many  other 
species  of  brassica,  as  well  as  to  potatoes — are  much  better,  and  of 
finer  flavour  than  when  they  are  produced  in  a  garden. 

342.  Culture  of  the  common  Turnip. — Abercrombie  estimates  the 
quantity  of  seed  required,  at  half  an  ounce  to  every  hundred  square 
feet,  if  it  be  sown  broad-cast;  but  turnips  should  bo  sown  in  drills, 
because  the  spaces  can  then  be  kept  free  from  weeds,  by  the  Dutch 
or  thrust  hoe. 

Make  small  sowings  every  month,  from  the  end  of  March  to  the 
last  week  in  June :  these  are  for  early  and  successional  supply.  For 
the  main  crop,  choose  the  field  if  possible,  and  sow  in  July,  and, 
again,  a  smaller  crop  about  mid-August.  For  the  mode  of  sowing, 
see  the  Cabbage^  110.  Begin  ^vith  the  early  stone  and  Dutch;  for 
the  main  crops,  the  larger  sorts  will  be  generally  preferred ;  and  for 
winter,  the  yellow  Dutch  is  hardy,  of  easy  culture,  and  of  excellent 
flavour. 

"  As  soon  as  the  ])lants  have  rough  leaves  about  an  inch  broad, 
hoe,  and  thin  them  to  six  or  eight  inches  distance,  cutting  up  all 
weeds.  As  the  turnips  increase  in  the  root,  a  part  may  be  drawn 
young,  by  progressive  thinnings,  so  as  to  leave  those  designed  to 
reach  a  full  size,  ultimately,  ten  or  twelve  inches  asnnder.  Water 
garden  turnips  sometimes,  in  hot  weather.  One  great  advantagv 
attending  the  cultivation  of  the  natet^  is,  that  it  requires  no  nuamre 
whatever;  and  any  soil  that  is  poor  and  light,  espeeially  if '«»lf,' 
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suits  it,  where  it  seldom  exceeds  the  size  of  one's  thumb  or  middle^ 
&iger ;  in  rich  manured  earth  it  grows  much  larger,  but  is  not  so 
sweet  or  good  in  qualitj.*^ — {Justice  and  Dickson.) 

343.  The  navet,  just  named — ^the  garden  navew^  or  French  turnip, 
is  cultivated  for  its  roots,  which  are  served  whole  at  table ;  but  the 
wild  navew,  or  rape^  is  an  open  cole  wort,  with  glaucous  green  leaves: 
it  is  cultivated  in  gardens  for  spring  greens,  the  tops  being  first  cutoff 
as  in  the  case  of  borecole ;  and  then,  the  young  side  shoots.  Many 
country  people  and  cottagers  take  delight  in  this  vegetable ;  it  is  a 
kind  of  staple  in  the  gardens  of  Wiltshire  aud  Somersetshire,  for  it 
supplies  the  family  with  greens,  for  six  weeks  or  two  months,  in  the 
early  spring.  The  seeds  should  be  sown  in  drills  in  July  and 
August,  for  transplanting  late  in  autumn. 

344.  The  Swedish  turnip  is  to  be  sown  about  the  third  or  fourth 
week  in  April,  in  the  same  manner  as  the  common  turnip.  When 
the  young  plants  have  attained  an  inch  in  height,  thin  them  to  two  or 
three  inches  apart,  and  obliterate  every  weed.  In  July  prepare  to 
transplant  into  a  piece  of  ground,  which — Mr.  Cobbett  observes—^ 
shonld  be  manured  with  wood  ashes,  and  not  with  dung.  In  a 
garden,  where  room  is  of  consequence,  set  the  young  turnips  in  rows 
eighteen  inches  asunder,  the  plants  a  foot  apart  in  the  rows.  Keep 
the  beds  free  from  weeds,  and  hoe  the  spaces  deeply,  two  or  three 
times.  These  turnips  will  not  be  very  large ;  but  if  great,  bulky 
roots  be  the  object,  transplant  into  an  open  piece  of  ground  in  a  field, 
and  let  the  rows  be  three  feet  asunder,  and  the  plants  sixteen  or 
eighteen  inches  apart.  Dig  the  spaces  deeply  two  or  three  times,  and 
suffer  no  weeds  to  remain.  The  Swedes  will  come  into  use  in  October 
and  November ;  part  may  be  housed  for  winter,  and  the  remainder 
left  for  spring  turnip-greens. 

345.  Precautions  against  the  Fly  or  Turnip-beetle. — Sir  Humphry 
Davy  says  that  the  Duke  of  Bedford,  at  his  suggestion,  caused  a  trial 
to  be  made  at  Woburn  farm,  of  a  mixture  of  lime  and  sulphur, 
strewed  over  some  turnips  in  one  part  of  a  field;  nothing  was  applied 
to  the  other  part,  but  both  were  attacked  nearly  in  the  same  manner 
by  the  fly.  Mr.  Knight  informed  Sir  Humphry  Davy,  that,  in  con- 
sequence of  his  suggestion,  he  had  tried  lime  slaked  with  urine,  in 
mixture  with  three  parts  of  soot ;  which  composition  was  put  into  a 
■m^  barrel,  bored  with  gimblet-holes  round  it,  so  as  to  aJlow  it  to 
fidl  into  the  drills  with  the  turnip  seed.  He  says,  '^  the  adjoining 
rows  were  eaten  away,  and  those  to  which  the  composition  was 
i^iplied  were  scarcely  touched."" — {Agric.  Chem.^  202.) 

Arch.  Oorrie,  a  Scottish  gardener,  tried  dusting  the  rows,  when 
ii^  pUnfca  were  in  the  seed-leaf,  with  quick-lime,  and  found  it  effec- 
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tual.  (See  Encyc.  ofGard.,  Nos.  3701,  2,  3,  4,  for  other  methodji.) 
I  think  the  best  preventive,  op  one  at  least  well  deserving  of  a  fair 
trial,  would  be  prepared  by  carefully  mixing  four  parti  of  perfectly 
burnt  quick-lime,  one  part  of  flowers  of  sulphur  and  half  a  part  of  coal- 
soot,  and  sprinkled  dry  over  the  seeds  at  the  time  of  sowing;  also 
over  the  ro^vs  of  young  plants,  just  as  they  emerge  from  the  earth; 
a  quantity  of  ammoniacal  gas  is  thus  generated. 

If  the  drills  at  any  time  be  partially  injured  by  the  fly,  stir  the 
vacant  spots  of  ground ;  water  them,  and  sow  the  seed  afresh.  Keep 
the  earth  moist,  and  the  young  plants  will  soon  fill  up  the  blank 
spaces.     In  gardens,  turnips  frequently  escape  the  fly  altogether. 

346.  Taktny  the  crops^  and  preserving  during  tcinter. — Draw  the 
roots  of  early  and  succession  sowings,  as  they  attain  a  proper  growth, 
with  a  view  also  to  thin  the  rows,  and  promote  the  progress  of  those 
that  remain.  By  this  means  a  regular  supply  may  be  kept  up 
during  the  greater  part  of  the  year ;  and  towards  the  close  of  the 
autumn,  before  the  frost  sets  in,  take  up  the  main  crops,  cut  off 
the  tops,  and  house  the  roots  under  a  shed  in  a  heap;  covering 
it  first  with  dry  straw,  and  then  with  sand ;  or  pack  the  turnips 
in  chests,  covering  each  layer  with  dry  sand;  thus  protected,  they  will 
not  become  woolly,  and  will  keep  till  March.  Bulbous  op  tuberoui 
roots  are  easily  preser^'cd,  if  light  and  moisture  be  wholly  excluded. 

347.  Turnij}-tops  are  obtained,  either  from  the  roots  left  in  the 
ground  all  the  winter,  or  by  sowing  the  seed  in  September  and  Octo- 
ber, for  the  express  purpose ;  after  running  up  for  seed  in  the  spring, 
the  roots  become  fibrous  and  somewhat  woody,  and  totally  unJBt  for 
the  table. 

348.  Sating  the  seed, — It  is  better  to  purchase  than  to  grow  the 
seed;  for  the  seed-farmers  liave  conveniences  for  preserving  the 
plant  free  from  .admixture  of  sorts,  which  the  domestic  gardener  does 
not  possess.  If,  however,  a  few  roots  be  left  in  the  ground,  or 
transplanted  between  November  and  February,  apart  from  other 
plants  of  the  same  tribe,  good  seed  may  be  obtained.  Se);  the  roots 
so  deep  as  to  be  covered  with  soil ;  the  flower  stalks  will  be  pro- 
duced in  the  spring,  and  will  ripen  the  seeds  in  August:  tie  them  to 
stakes,  to  guard  against  the  force  of  winds. 

Subject  2.   The  Radish: — Itaphanus  Satirtu;  Cruciferw^  Claasxr. 

Tetradynamia^  of  Linnseus. 

349.  The  Radish  is  an  annual,  the  essential  generic  oharactsr  of 
which  is,  *'^jkpod^  tumid,  imperfectly  joined,  without  valTes.  8§eih 
globular,  the  Coiyledom  folded  or  incumbent."" — {Eng.  Fhra,) 

The  cultivated  radish  is  a  nativo  of  China,  and  is  immlw*^ 
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Gemrd  in  1584.  There  are  two  distinct  sorts  of  the  radish :  the 
one,  spindle  or  tap-rooted ;  the  other  roundish  and  turnip-rooted : 
the  former  is  termed  by  the  French,  Have ;  the  latter,  they  call 
RadtM.  Of  these  two  sorts,  there  are  many  varieties,  of  which,  the 
following  are  mentioned  by  Abercrombie : — 
850.    Varieties  and  estimate  of  the  Sorts. 

SpiruUe,  or  tap-rooted.  Turnip-rooted, 

Early  thort-topped|  Small  white  turnip-rooted, 

Deep  red  ditto,  Small  red         ditto. 

Yellow     ditto,  Large  white      ditto^ 

White      ditto,  new,  Black  Spanish  ditto. 
Bed  long-topped, 
Salmon^  or  roee-coloured. 

"  The  best  for  general  culture,^  Abercrombie  observes,  ''  are  the 
common  taper-rooted  radishes ;  and,  chiefly,  the  short-topped  varie- 
ties for  the  early  and  main  crops ;  the  salmon  radish  for  successional 
and  late  crops:  all  of  which  are  excellent  for  spring  use,  and  early 
part  of  sommer — from  March  till  June — by  repeated  sowings  from 
about  Christmas  till  the  latter  end  of  May.  As  to  the  turnip-rooted 
radishes,  the  small  white  is  a  very  delicate  variety,  sowed  in 
February  and  March,  to  come  in  for  use  in  April  and  May,  or  sowed 
in  August  for  autumn  use.  Admit  some  of  the  small  red  turnip- 
rooted  kinds  to  increase  the  diversity ;  but  as  to  the  large  white  and 
black  turnip-rooted,  they  growing  very  large,  are  somewhat  rank- 
tasted,  though  by  many  much  admired,  and  are  in  perfection  in 
autumn  and  winter,  being  sowed  in  July  and  August."" — {Pocket 
Did, — Bapkanus,) 

351.  Culture  of  both  sorts, — The  early  short-topped  and  salmon 

among  the  spindle-rooted ;  and  the  small  white  and  red  among  the 

tamip-rooted,  may  be  sowed  for  succession  crops  every  fortnight, 

from  the  latter  end  of  February  until  the  middle  of  May.     The 

ipindle-rooted  varieties  alone  are  cultivated  for  very  early  crops; 

and  the  market  gardeners,  who  raise  great  quantities  of  early  radishes, 

Sow  in  December,  or  January,  or  earlier ;  and  cover  the  beds  with 

straw  to  the  depth  of  several  inches.     I  have  experienced  the  benefit 

<tf  this  mode  of  culture;  radishes  which  had  been  sown  in  the  depth 

of  winter,  remained  covered  for  some  weeks  during  severe  frost  and 

^uch  snow;    when   the  weather  became  mild,  the  covering  was 

Removed,  and  the  plants  were  found  perfectly  uninjured.     The  best 

Method,  however,  to  secure  a  crop  of  early  short-top  radishes,  is  to  sow 

iti  a  bed  of  light  earth,  ifnder  glass.   November  is  the  season,  and,  in 

t:lie  event  of  frost,  the  lights  should  be  covered  with  double  mats,  or, 

>¥liat  would  be  fa^  better,  vrith  tarred  boards,  three  quarters  of  an 

tueh  tUek,  and  from  twelve  to  fourteen  inches  broad. 
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It  will  generally  bo  prudent  to  protect  any  newly-formed  open 
beds  with  coverings  of  light  branchy  boughs,  which  may  bo  kept  in 
their  places  by  heavier  sticks  placed  across  them.  Birds  delight  in 
the  seed  of  the  radish,  and  their  attacks  must  be  prevented ;  the 
hedge-sparrow  is  very  active  in  turning  up  fresh  sown  seeds,  particu- 
larly those  of  mustard  for  salad ;  but  branches  of  green  furze  prove 
an  effectual  protection. 

Sow  each  sort  separately,  cither  broad-cast,  or,  which  is  much 
better,  in  shallow  drills.     The  soil  should  be  a  free  light  loam, 
enriched  with  leaf-mould.    "  For  a  bed  four  feet  six  inches,  by  twelve 
feet,  two  ounces  of  seed  will  be  required  for  the  spring  sorts ;  and 
an  ounce  and  a  half  for  the  autumn  varieties/^     The  drills  should  be 
about  six  inches  asunder,  and  they  may  be  made  very  regular  by 
adopting  the  following  method: — Choose  a  light  and  mellow  soil, 
not  rankly  manured.     Dig  it  well,  and  make  the  earth  fine.     Stretch 
the  line,  and  strike  out  the  drill  with  the  sharp  angle  of  the  hoe,  half 
an  inch  dee]).    Lay  a  straight  pole,  like  the  handle  of  a  hoe  or  a  rake, 
and  about  six  feet  long,  in  this  drill,  and  press  it  gently  down  with 
the  foot ;  repeat  the  o[)eration  according  to  the  length  of  the  drill, 
and  it  will  make  the  bottom  smooth,  of  an  equal  depth  throughout, 
giving,  at  the  same  time,  a  degree  of  solidity  to  the  earth :  scatter 
the  see<l  c(|ually,  and  not  very  close ;  draw  earth  over  the  seed  of 
each  drill,  separately,  or  make  all  the  drills  first,  then  sow  the  seed ; 
rake  the  bed,  and  ])ress  it  level  with  the  flat  of  the  spade.     The 
beds  for  radishes  should  not  be  more  than  four  feet  wide,  with  allevs 
between  them  and  the  next  adjoining  beds ;  let  the  drills  be  half  an 
inch  deep  for  the  spindle-rooted  kinds;  and  three  quarters  of  an  inch 
deep  for  the  small  turnip-rooted.     Some  recommend  the  drills  to  bo 
traced  much  closer  than  six  inches  one  from  the  other ;  but  I  have 
named  that  distance,  to  admit  of  hoeing,  which  cannot  be  readily 
effected  when  the  plants  grow  almost  close  together.     I  now  remark, 
what  I  omitted,  when  giving  directions  for  the  culture  of  carrot, 
parsnep,  and  beet-roots — that  tap,  or  spindle-rooted  plants,  should 
not  be  deeply  hoe  J.     Uoeing  excites  those  agencies  which  effect 
chemical  fermentation,  and  thus  causes  the  growth  of  lateral  fibres 
from  the  tap-roots.     Such  roots  are  required  to  be  of  an  even  and 
perpendicular  growth,  and  not  to  assume  a  forked  or  branchy  shape. 
The  Dutch  hoe,  cautiously  applied,  so  as  to  raise  the  snrfiice  of  the 
earth  to  the  depth  of  half  an  inch,  will  kill  the  young  weeds,  without 
disturbing   the  ground,   about   the  middle  of  the   roots.     Hand- 
weeding  may  be  performed  previous  to  the  use  of  the  hoe. 

AVhen  the  radish-plants  show  the  seed-leaf,  sprinkle  a  little  soot 
or  sulphuret  of  lime  over  them,  along  the  drills ;  as  soon  as  tbe 
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rongh  leaf  in  formed,  thin  the  plauts  to  two  incbefi  apart,  and  destroy 
weedif  as  fast  as  thej  appear. 

352.  The  large  turnip  radishes  require  more  space,  for  they  grow 
to  the  sixe  of  a  small  turnip.  Sow  the  seeds  in  July  and  August 
for  autumnal  and  winter  supply.  The  sowings  should  be  performed 
in  a  manner  similar  to  that  mentioned  for  the  smaller  sorts;  but  the 
drills  should  be  at  least  three  quarters  of  an  inch  deep,  and  six  or 
eight  inches  apart ;  the  plants  must  be  thinned  as  they  advance,  to 
the  distance  of  six  inches  from  each  other.     Water  in  dry  weather. 

353.  To  sate  the  seed^  it  will  be  proper,  in  March,  or  early  in 
April,  to  remove  some  fine,  well-shaped  roots,  having  compact  and 
short  tops;  set  them  with  the  dibber,  as  deep  as  the  leaves,  which 
must  not  be  cut  off.  Keep  the  different  varieties  remotely  apart; 
and  when  the  stems  have  attained  the  height  of  about  eighteen 
inches,  fasten  them  to  sticks  fixed  firmly  in  the  ground.  These 
plants  will  ripen  their  seed  in  August  and  September. 

Sadish  pods  for  pickling  are  obtained  by  leaving  some  plants  in 
the  original  beds;  by  which  means  seed  also  can  be  procured,  by 
cutting  off  every  fine  pod  as  it  becomes  ripe;  if  this  precaution  be 
not  adopted,  the  seed  will  either  be  eaten  by  birds,  or  be  scattered 
about  and  lost. 


CULTIVATION  OF  CELERY. 

Subjects.     Cei.eby: — ApiumGrateolens;   UmbeUiferw.     Class  v. 
Order  ii.  Pentandria  Diggnia  (  Umbellatw)  of  Linnseus. 

The  essential  generic  character  of  the  genus  Apium  is,  according 
"Xo^e English  Flora: — ^'Fruity  roundish  ovate,  with  six  acute  dorsal 
ribs;  interstices  flat.  Calyx^  obsolete.  Petals,  roundish,  with  an 
infiexed  point,  very  nearly  equal.  Styles^  greatly  swelled  at  the 
base.  Floral  receptacle,  thin,  orbicular,  wavy.  Flowers,  nearly 
regular,  united.'^ 

354.  The  native  tcild  Celery  is  found  in  ditches  and  marshy 
ground,  especially  towards  the  sea-coast.  It  is  biennial,  and  flowers 
in  August  and  September ;  the  flowers  are  small,  numerous,  greenish 
white;  the  apex  of  each  petal  inflexed,  that  is,  bent  inward,  with  a 
small  curl  towards  the  centre  of  the  flower.  ^'  The  seeds,  and  whole 
plants,  in  its  native  ditches,  are  acrid  and  dangerous,  with  a  peculiar 
strong  taste  and  smell.  By  culture  it  becomes  the  mild  and  grateful 
garden  celery,  for  which,  and  its  name,  we  are  indebted  to  the 
Italians.'" — (Smfth'^s  Flora,  Art.  Apium.) 

Sweet  apium^  or  celery,  has  upright  radical  leaveS)  on  Vm^^^l 

5»\ 
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foot-stalks,  with  tho  folioles  fivc-loboil.     Its  varieties,  according  to 
Abcrcrombie,  are : — 

Common  Upright  hollow  'celer)*;  foot-       Upright  solid  color}';    having  the  fool- 
stalks  of  the  leaves  hollow  :  one  stalks  of  tho  leaves  solid, 
variety  is  white,  another  red.                Tumip'Tooted  celery,  or  celeriac;  with  a 

Giant  upright  celer}';  large.  large  turnip-shaped  root,  and  fsprt»ad- 

ing  leaves. 

3oo.   U^e. — The  leaf-stalks,  when  blanched,  are  used  raw  as  a 
salad;  they  are  in  season  from  August,  sometimes  from  July,  to 
March,  in  the  following  year;  they  are  used  also  to  flavour  sou]>s, 
and  sometimes  are  boiled  as  a  dinner  vegetable.     Loudon  says,  '*  In 
Italy,  the  unblanched  leaves  are  used  in  soups;  and  when  neither 
the  blanched  nor  the  green  leaves  can  be  had,  the  seeds,  brui.se<l, 
form  a  good  substitute.    The  root  only,  of  the  variety  called  relenar, 
IS  used;  and  Sabine  informs  us  (IlorU  Trans,^  vol.  iii.),    "It  is 
excellent  in  soups,  in  which,  whether  white  or  brown,  slices  of  it 
are  used  as  ingredients,  and  readily  impart  their  flavour.     A\'ith  the 
Germans  it  is  also  a  common  salad,  for  which,  the  roots  are  ])re- 
pared  by  boiling,  until  a  fork  will  pass  easily  through  them;  after 
they  are  boiled,  and  become  cold,  they  are  eaten  with  oil  and 
vinegar.     They  arc  also  sometimes  served  u])  at  ta])le,  stewed  with 
rich  sauces.     In  all  cases,  before  they  are  boiled,  the  root,  and  the 
fibres  of  the  roots,  which  are  very  strong,  arc  cut  away;  and  the 
root  is  put  in  cold  water,  on  the  fire,  not  in  water  previoiwk 
ho\Ymgr—{Encjjc.  3998.) 

356.  PropufiatioH, — All  tho  varieties  are  raised  from  seed,  of 
which  half  an  ounce  is  considered  sufiicient  for  a  bed  four  feet  and  a 
half  wide,  by  ten  feet  in  length,  for  tho  upright  sorts.  I  shall  first 
describe  the  mode  of  culture  recommended  by  Abcrcrombie,  and 
tlicn  that  practised  by  Judd,  first  premising  that  celery  delights  in 
a  goml  rich  soil,  not  manured  with  rank  dung,  but  with  vegetaldc 
compost;  tho  ground  should  be  deeply  trenched,  made  light,  free 
from  stones,  and  then  be  well  incorporated  with  the  manure.  As 
in  its  native  state,  it  is  found  in  moist  places,  it  is  very  probable 
that,  in  the  general  mode  of  culture,  celery  does  not  receive  one  half 
of  the  water  which  it  requires.  I  have  not  witnessed  the  practice  of 
floating;  but  it  would  be  well  worth  while  to  compare  the  leiuhs 
of  two  trenches  in  the  same  soil  and  aspect,  one  being  floated  \^ 
saturation  during  dry  weather,  the  other  treated  in  the  ordinaif 
manner.  I  would  suggest  that  an  ounce  or  two  of  common  salt  be 
dissolved  in  three  gallons  of  soil  water,  and  poured  in  the  watered 
trendi  twice  a  week.    It  has  been  said  above,  that  eel^iy  ift<^ 
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spots  near  the  sea;  therefore  salt  maybe  useful  to  it.     I  employ  salt 
continually  in  the  garden,  and  I  believe  with  good  effect. 

Abercbombie's  Method  o^^  Culture  abbreviated. 

357.  Sowing. — Celery  is  propagated  by  seed,  sowed  annually  in 
the  spring  at  two  or  three  different  times,  to  continue  a  regular  suc- 
cession from  June,  July,  or  August,  till  May,  performing  the  first 
sowing  early  in  March  in  a  slender  hot-bed,  or  warm  sheltered 
border.  Bury  the  seed  very  lightly,  either  by  covering  it  with  fine 
earth,  or  by  raking  it  in  moderately.  A  second  sowing  for  the  main 
crops  may  be  made  towards  the  end  of  March,  or  beginning  of 
April,  in  an  open  bed,  and  a  later  sowing,  about  the  end  of  April,  or 
early  in  May.    All  the  plants  of  each  sowing  are  to  be  transplanted. 

358.  Planting  oxU. — When  the  young  plants  attain  the  height  of 
two  or  three  inches,  raise  some  of  the  best,  and  prick  them  out  into 
nursery-beds  to  obtain  strength.  A  few  of  the  earliest  may  go  into 
a  moderate  hot-bed,  at  two  or  three  inches  distance,  to  forward  them, 
the  others  into  the  natural  ground,  in  beds  four  feet  wide,  the  rows 
six  inches  asunder,  and  the  plants  three  inches  apart  in  the  rows. 
Give  water,  and  let  them  grow  about  six  weeks  before  final  trans- 
plantation. Those  remaining  in  the  seed-bed  will  grow  stronger  and 
afford  two  or  tlirce  drawings  to  prick  out  as  above,  or  to  plant  at 
once  into  trenches. 

859.  Removal  into  Trenches. — As  the  plants  advance  from  six  to 
eight,  or  from  ten  to  twelve  inches  high,  they  are  to  be  transplanted 
into  trenches,  and  the  season  for  this  work  extends  from  June  to 
October.  Choose  an  open  compartment  of  rich  ground,  clear  it 
from  weeds,  mark  out  the  trenches  by  the  line  and  spade,  a  foot 
wide  and  three  or  more  feet  asunder.  Dig  out  the  cavity,  making 
each  trench  a  moderate  spade'^s  depth,  laying  the  spits  of  earth 
alternately  to  the  right  and  left  on  the  wide  spaces  between,  making 
it  even ;  dig  the  bottom  of  the  trenches  lightly,  and  if  the  ground 
be  poor,  apply  some  rotten  dung,  and  then  dig  the  bottom.  Then 
draw  up  a  quantity  of  the  stoutest  plants,  trim  their  straggling  tops 
and  long  roots,  and  plant  them  by  dibble  in  a  single  row  along  the 
middle  of  the  bottom  of  each  trench,  four  or  five  inches  asunder; 
giving  directly  a  good  watering,  and  repeating  it  occasionally  in  dry 
weather,  till  the  plants  take  root.  Plant  out  successional  crops 
every  two  or  three  weeks. 

860.  Future  Culture. — The  chief  care  required  is  to  hoe  up 
weeds,  and  earth  up  the  plants  by  degrees,  beginning  the  first 
earthings  whmi  the  celery  in  the  trenches  has  grown  to  V\v<^\i^^^ 
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of  eight  or  ten  inches.  With  a  hoc  or  spade,  turn  the  earth  lightly 
to  each  side  of  the  rows  of  plants,  about  three  or  four  inches  high 
according  to  their  size,  and  repeat  the  earthing  with  a  spatle  every 
week,  fortnight,  or  three  weeks,  as  the  celery  advances  in  growth; 
using  the  earth  tliat  was  thrown  out  of  the  trenches  first,  then  that 
of  the  spaces  between,  till  by  degrees  the  plants  are  "  landed  "  from 
twelve  to  twenty  inches,  or  two  feet  high,  according  to  the  growth 
or  variety,  being  careful,  however,  that  the  winter  crops  aire  landed 
well  up  near  the  tops  in  October  and  November. 

361. — Taking  the  Crop. — Some  of  the  earliest  plants  will  bo 
blanched  a  little,  and  fit  to  take  up,  by  the  middle  or  end  of  Juno 
and  July;  but  the  main  crops  will  not  be  blanched  till  August,  and 
will  be  in  great  perfection  in  September  and  October,  continuing,  in 
the  succession  crops,  throughout  the  winter.  The  latest  crops  for 
spring  use,  planted  out  hi  September  or  October,  &c.,  require  but 
shallow  trenches  five  or  six  inches  deep.  The  ground  for  these 
crops  may  be  previously  digged,  and  drill  trenches  formed  with  the 
line  and  hoe  for  the  reception  of  the  plants.  (From  the  Pocket 
Dictionary^  Art.  Apium.) 

Judd'^s  Method  of  Cclture. 

362.  Soxcing. — He  sows  about  the  middle  of  Januar}',  in  a  wami 
situation,  on  very  rich  ground,  protecting  it  by  mats  at  night. 
'When  the  plants  are  from  two  to  three  inches  high,  he  pricks  out 
into  a  nursery-bed,  immersing  the  plants  as  he  draws  them  in  water, 
BO  as  they  may  remain  moist  while  out  of  ground.  The  plants 
remain  in  the  nursery-bed  till  they  become  "  very  strong.**' — (Ilvrt, 
Tra7i8.^  vol.  ii.) 

363.  Transplanting. — Judd  prepares  his  ground  for  trans- 
planting, by  trenching  it  two  spades  deep,  mixing  with  it  in  the 
operation,  a  good  dressing  of  well-reduced  dung  from  the  old  forcing 
beds.  He  says :  ''  I  give  it  a  second  trenching,  that  the  dung  may 
the  better  be  incorporated  with  the  mould,  and  then  leave  it  in  u 
rough  a  state  as  possible,  till  my  plants  are  ready  to  put  out.  Id 
the  ground  thus  prepared,  I  form  trenches  twenty  inches  wide,  and 
six  inches  deep,  at  six  feet  distance  from  each  other,  measuring  fnRD 
the  centre  of  each  trench.  Before  planting,  I  reduce  the  depth  of 
die  trenches  to  three  inches,  by  digging  in  sufficient  dung  to  fill 
them  up  so  much.  At  the  time  of  planting,  if  the  weather  be  diji 
the  trenches  are  well  watered  in  the  morning,  and  the  plaats  ut 
put  in,  six  inches  apart  in  the  row,  in  the  evening,  care  being  taJ^ 
h^  the  iiiodo  above-mentioned  (362)  to  keep  the  fibres  quik^  .wet 
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whilst  out  of  ground.  As  they  arc  dra^vn  from  the  nurser}'-bed,  the 
plants  are  dressed  for  planting,  and  then  laid  regularly  in  the 
garden-pau.  The  trenches  in  which  my  rows  of  celery  are  planted 
being  so  very  shallow^  the  roots  of  the  plants  grow  nearly  on  a  level 
with  the  surface  of  the  ground:  this  I  consider  particularly  advan- 
tageous; for  as  considerable  cavities  are  necessarily  formed  on  each 
side  when  the  moulding  takes  place,  all  injury  from  stagnant  water 
or  excess  of  moisture  is  prevented.  The  trenches,  when  planted, 
are  watered  as  may  be  required.'*''  He  adds,  "  that  he  prepares  his 
ground  for  celery  during  the  winter,  and  avoids  putting  much  of 
a  crop  in  the  space  between  the  trenches,  especially  one  that  grows 
tall,  as  ho  finds  celery  does  best  when  it  grows  as  open  as  possible."" 

364.  Future  culture. — In  "  landing  ""^  or  earthing  up,  Judd  does 
'^not  think  it  well  to  load  the  plants  with  too  much  mould  at  first; 
the  two  first  mouldings  therefore  are  done  very  sparingly,  and  only 
with  the  common  draw-hoe,  forming  a  ridge  on  each  side  of  the 
row,  and  leaving  the  plants  in  a  hollow  to  receive  the  full  benefit  of 
the  rain  and  waterings.  When  the  plants  are  strong  enough  to  bear 
six  inches  height  of  mould,  the  moulding  is  done  with  the  spade, 
taking  care  to  leave  basis  enough  to  support  the  mass  of  mould 
which  will  ultimately  be  used  in  the  ridge,  and  still  keeping  for 
some  time  the  plants  in  a  hollow,  as  before  directed.  The  process 
of  moulding  is  continued  through  the  autumn,  gradually  diminishing 
the  breadth  of  the  top,  until  at  last  it  is  drawn  to  as  sharp  a  ridge 
as  possible,  to  stand  the  winter.  In  the  operation  of  moulding,  it  is 
necessary,  in  order  to  prevent  the  mould  from  falling  into  the  heart 
of  the  plant,  to  keep  the  outer  leaves  as  close  together  as  possible; 
for  this  purpose,  before  I  begin  the  moulding,  I  take  long  strands  of 
bass  matting,  tied  together  till  of  sufficient  length  to  answer  for  an 
entire  row,  and  I  fasten  this  string  to  the  first  plant  in  the  row, 
then  pass  it  to  the  next  plant,  giving  it  one  twist  round  the  leaves, 
and  so  on,  till  I  reach  the  other  end,  where  it  is  again  fastened; 
when  the  moulding  is  finished,  the  string  is  easily  unravelled  by 
beginning  to  untwist  it  at  the  end  where  it  was  last  fastened.^' — 
{Eneyc.  of  Gard,  4006,  &c.) 

365.  General  Remarks. — Little  need  be  added  to  directions  so 

ample  and  judicious;  there  are,  however,  a  few  minutiae  to  be 

attended  to. 

(1.)  As  celery  seed  lies  long  in  the  ground,  and  is  very  tardy  in 

Its  early  growth,  it  will  sometimes  be  advisable  to  make  use  of  arti- 
ficial heat  for  the  earliest  crop.  The  hot-bed  need  not  be  made  up 
of  dung  alone, — ^tree-leaves,  mixed  w4th  it,  or  with  mowings  of  grass 
en*  nettles,  are  excellent  substitutes.    It  may  be  C0Ti«fcne>\AdL\xL  vgl^ 
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sheltered  spot  of  ground,  three  feet  wide,  four  foot  long,  and  two  feet 
high.  Place  four  broad  boards  on  the  sides  of  the  base,  in  order 
to  preserve  the  square  form  of  the  bed,  or  lay  a  close  lining  of  long 
littery  manure  on  each  of  the  sides.  Cover  the  surface  with  a 
stratum  of  fine  rich  earth,  six  inches  in  depth;  place  upon  it  a  com- 
mon open  frame,  made  by  nailing  four  boards  together, — and  when 
the  heat  rises  gently,  but  regularly,  sow  the  seed  evenly,  and  not 
thickly  over  the  bed;  then  sift  over  it  a  quarter  of  an  inch  of  light 
soil.  At  night,  ])rotect  by  double  mats,  and  thus  a  fortnight  or  more 
may  be  gained. 

Some,  as  fine  plants  as  I  ever  saw,  grew  on  my  asparagus  bed, — 
and  from  self-sown  seed.  A  stray  celery  plant  having  seeded  near 
the  bed — a  few  seeds  had  fallen;  and,  as  I  conjecture,  had  been 
scattered  by  the  wind  over  its  surface.  Be  tliis  as  it  may,  the  means 
of  sowing  were  unknown  at  the  time,  but  the  results  in  the  follow- 
ing spring,  were  a  set  of  clean,  well-grown  celery  plants,  which  went 
at  once  into  trenches,  without  any  intermediate  nursing. 

I  mention  the  fact,  not  by  any  means  to  recommend  the  practice 
of  sowing  on  asparagus  beds,  but  as  a  hint,  that  if  a  si)ot  of  well- 
protected,  yet  open  ground,  were  prepared  in  the  autunm,  and  the  sur- 
face, after  being  smoothed  and  levelled,  were  sown  moderately  close 
in  November,  covered  first  with  a  quarter  or  half  an  inch  of  sifted 
soil,  and  then  with  littery  manure,  to  the  depth  of  four  inches,  a 
crop  of  fine  plants  might  be  anticipated  early  in  the  spring.  It 
would,  as  in  the  case  of  asparagus,  be  requisite  to  rake  off  the  litter 
as  soon  as  the  frosts  appear  to  have  finally  ameliorated ;  and  it  must 
always  be  deemed  an  indispensable  proviso,  that  the  seed  be  sown  so 
late  in  the  season,  as  to  leave  no  chance  of  its  germinating  before 
the  frost  sets  in.  Under  ground  the  seed  would  be  as  secure  as  iu 
a  drawer;  but  if  the  plant  should  rise  above  the  surface,  the  first 
hint  of  a  frost  would  cause  the  destruction  of  the  whole.  When  the 
young  plants  emerge,  they  should  be  protected  by  a  covering  of  mats 
placed  over  hoops. 

(2.)  To  secure  success  in  the  trenches,  the  ground  ought  to  be 
extensively  manured.  Gardeners  are  apt  to  confine  the  enrichment 
merely  to  the  bottoms  of  the  trenches;  the  consequence  is,  that  when 
the  roots  extend  beyond  six  or  eight  inches  on  each  side,  they  run 
into  ground  far  less  abundant  in  decomposable  nutritive  matten; 
Judd'^s  method  of  previous  preparation  is,  therefore,  highly  to  be 
commended. 

(3.)  Skill  is  required  to  perform  the  trenching  in  a  workmnn- 

like  manner.     In  order  to  begin  the  work  well,  the  ground  duoU 

be  trodden  to  a  pretty  firm  Btaie  -^  then  two  lines  are  to  be  ibvicd 
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very  tif^t  along  tho  space  to  bo  trenched  out,  at  the  required  dis- 
tances  apart — say,  of  from  twelve  to  eighteen  inches.  The  Bpade  is 
to  be  placed  close  by  one  of  the  lines,  with  its  back  inwards,  and 
pressed  perpendicularly  down,  if  the  ground  be  of  a  binding  quality, 
or  with  a  slight  inclination  outwards,  if  it  be  of  a  light,  crumbling 
nature.  The  spade  is  to  be  thrust  as  deep  as  it  will  go,  and  if,  on 
withdrawing  it,  it  do  not  come  up  clear  from  earth,  tho  edges  of 
the  trench  will  be  ragged ;  therefore,  to  obviate  this,  it  will  be  advis- 
able to  dip  the  spade  in  a  pail  of  water  before  pressing  it  down« 
Thus  proceeding  along  one  line,  and  then  returning  by  the  other, 
the  ground  will  be  marked  out,  and  will  "  hft"  without  much 
trouble,  leaving  the  sides  even,  or  so  nearly  even,  that  they  may  be 
readily  finished  off. 

A  correct  eye  and  a  little  practice  will  lead  to  dexterity  and  pre- 
cision— and  celery  trenches,  when  neatly  formed,  are  very  sightly, 
and  do  credit  to  the  gardener.  I  do  not  say  that  trenches  are  ever 
indispensable — ^for  I  have  grown  excellent  celery  in  mere  drill- 
trenches,  made  by  the  line  with  a  draw-hoe ;  there  is,  however,  I 
think,  more  trouble  in  earthing  up,  when  the  plants  are  so  near  the 
surface. 

(4.)  At  the  time  of  planting  out,  either  into  nursery  beds,  or 
trenches,  all  the  little  offsets  or  suckers  that  emerge  from  the  collar 
of  the  root  should  be  stripped  off. 

(5.)  I  object  to  trimming  the  tops  of  the  leaves — a  practice  which 
is  usually  recommended  at  the  period  of  final  removal,  on  the  ground 
^that  the  old  leaves  always  die  and  decay .^^  They  may  die,  it 
ia  true,  if  much  violence  be  used  in  pulling  up  the  plants,  but  the 
amputation  of  the  leaflets  will  not  by  any  means  prevent  their  death. 
I  assert,  however,  that  the  loaves  may  be  preserved,  if  the  plants  be 
farefully  eased  out  of  the  beds  by  a  trowel,  and  immediately  placed 
in  water,  as  practised  by  Judd ;  and  if  they  are  of  real  utility  in 
vegetation,  the  excision  of  one  single  leaf,  is  the  loss  of  an  important 
and  vital  organ.  A  row  of  nicely-trimmed  plants  presents,  I  grant, 
a  neater  appearance  for  a  few  days,  but  there  tho  advantage  ceases — 
for  the  untrinuned  plant  will  stand  erect  and  be  growing,  by  the 
time  that  the  putrescence  of  the  shortened  foot-stalks  is  in  full 
progress;  in  the  former,  the  proper  juice  will  be  elaborated  and 
duly  distributed,  while,  in  the  latter,  new  parts  must  be  developed, 
before  the  principles  of  growth  and  strength  can  come  into  active 
operation. 

(6.)  In  earthing  up^  a  dry  day,  and  a  dry  state  of  the  upper  soil, 
ihoold  be  preferred.  The  edges  of  the  trench  are  to  be  first  out  by 
the  ufaddf  aa  inoh  at  a  time,  with  the  utmost  nicety — tVie  wyil  V^ 
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fall  into  tho  trench,  but  is  not  to  bo  drawn  to  the  plants  till  they 
have  been  secured  by  tying.  I  prefer  a  soft-twisted  string  for  this 
work,  because,  by  measuring  the  length  of  the  trench,  and  allowing 
about  three  inches  for  tho  turn  that  is  to  be  taken  round  each  plant, 
a  string  of  the  proper  length,  without  a  single  knot  in  it,  can  easily 
be  prepared — and  this  is  an  advantage,  as  it  obviates  the  inconve- 
nience resulting  from  the  knots  in  the  bass  line  employed  by  Judd. 
I  also  tie  one  end  of  the  string  to  a  small  stick,  and  thrust  the  stick 
into  the  soil,  a  little  beyond  one  of  the  plants,  at  cither  end  of  tho 
trench ;  this  secures  tho  plants,  keeps  them  firm  and  upright,  and 
does  not  permit  the  string  to  come  oif;  the  work  is  finished  by  tying 
the  line  to  another  stick  at  the  opposite  end  of  the  trench.  If  no 
string  or  bass  be  used,  the  leaves  and  stalks  of  each  plant  must  be 
held  together  by  the  left  hand,  while  the  earth  is  brought  round  it 
with  a  hand-hoe,  or  garden  trowel. 

In  the  subsequent  earthings  up,  particularly  when  the  plants 
become  tall,  a  pair  of  long  strips  of  inch  boards  may  be  placed,  one 
on  each  side  of  the  leaves,  as  high  as  the  eailli  is  to  be  carried  up ; 
to  be  secured  in  their  situation,  by  two  pointed  sticks,  thrust  into  the 
soil  at  each  end :  the  strips  will  be  pressed  firmly  against  the  leaves, 
and  keep  them  in  a  proper  position.  One  man  may  thus  ridgo-up  a 
row  of  plants  with  great  precision ;  but  this  work  is  always  better 
performed  by  two  men.  The  strips  should  be  kept  ready  for  the 
the  purpose:  they  may  be  from  twelve  to  fourteen  feet  long. 

366.  Protection  during    Winter. — Frost  and   snow,   generally 
speaking,  will  not  do  much  injury;  but  alternations  of  frost,  sun- 
shine, and  rain,  will  cause  the  plants  to  decay  at  the  heart;  there- 
fore it  is  always  prudent,  previous  to  the  approach  of  settled  frost, 
to  arch  over  the  trenches  with  hoops,  and  cover  them  with  mats;  or, 
what  is  better,  to  fix  two  boards  in  the  form  of  a  ridge  or  roof,  so 
that  the  rain  may  shoot  off  tho  two  sides.     Whatever  covering  is 
used  during  settled  frost,  it  must  not  bo  removed  till  the  ground 
become  perfectly  tractable  under  the  spade.    A  dozen  or  two  of  the 
finest  plants  ought  always  to  be  taken  up,  before  the  setting  in  of  a 
frost,  and  preserved  in  dry  sand,  in  a  cellar,  or  warm  shed — for  it  is 
impossible  to  dig  up  celery,  when  the  ground  is  hard  frozen,  without 
doing  mudi  injury  to  the  blanched  leaf-stalks.    In  tho  severe  season 
of  1838,  the  rows  of  celery  were  destroyed,  almost  to  a  plant ;  thi^ 
indicates  precaution. 

CCLTUBE   OF   CfLERIAC,   OR   T  URN  IP-ROOTED   CsLEBT. 

367.  According  to  Abercnmhie^ — It  is  propagated  bjaeed,  sow^c/ 
in  March  or  April,  in  beds  ot  eommoxL  Qwtli)  for  tnuuplantititfii^ 
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thinning  tbe  yonnjy  plants  to  three  inches — and  when  four  or  five 
high,  plant  them  oat  in  a  plot  of  digged  ground,  in  drills  drawn  by 
a  hoe,  three  or  four  inches  deep,  by  two  feet  asunder,  in  which,  set 
the  plants  in  a  row,  six  inches  apart,  and  water  them. 

Then,  when  they  are  advanced  in  growth,  and  the  root  swelling, 
earth  them  up  once  or  twice,  four  or  five  inches  high,  which  will  im- 
prove the  roots,  render  them  white,  tender,  and  fit  for  use  in  three  or 
four  weeks  after  being  earthed. — (Pocket  Diet, — Apittm.) 

According  to  Sabine: — "The  times  of  sowing  are  the  same  as 
for  the  other  sorts.  Celeriac  requires  a  rich  soil,  and  the  plants  are 
raised  on  a  hot-bed  under  glass,  and  transplanted  when  two  or  three 
inches  high,  to  another  hot-bed,  and  set  one  inch  and  a  half  apart. 
In  the  beginning  or  middle  of  June,  they  are  transplanted  into  a  flat 
bed  in  the  open  air,  at  the  distance  of  fifteen  inches  from  each  other, 
and  not  in  trenches,  like  other  celery.  They  must  be  abundantly 
watered  as  soon  as  they  are  set  out,  and  the  watering  must  bo 
repeated  every  other  day,  or  if  the  weather  should  be  warm,  every 
day.  As  they  increase  in  size,  they  will  require  a  greater  quantity 
of  water,  and  they  must  be  occasionally  hoed ;  the  roots  will  be  fit 
tear  use  *  in  September  or  October.'  In  a  note  to  this  paper,  Sabine 
states,  that  he  has  been  informed,  that  the  plan  of  giving  excess  of 
water  is  peculiar,  and  that  the  vigorous  growth  of  the  plant  is  more 
dependent  on  richness  of  soil  than  on  other  causes.'''-»-(f  nr^c.  of 
Gard.y  4017 — ^from  ffort.  Transactions^  iii.) 

Celeriac  seed,  when  purchased,  cannot  at  all  times  be  trusted. 
Until  1831,  when  a  friend  gave  me  a  packet,  procured  at  Boulogne, 
under  the  title  celeri-rare,  I  never  obtained  celeriac.  This  seed 
was  sown  in  a  shallow  drill,  (though  a  hot-bed  would  have  been 
better,)  and  the  young  plants  were  removed  to  nursery  rows,  richly 
manured.  They  retained  every  appearance  of  celery,  till  their  final 
removal;  when,  being  planted  fifteen  inches  asunder,  the  leaves  took 
a  horizontal  direction,  without  elongating. 

The  roots  are  in  season  according  to  the  treatment  they  receive, 
from  September,  till  January;  they  are  rough,  knobby  processes, 
covered  with  fibres.  I  did  not  perceive  that  excess  of  watering  was 
Inquired. 

368.  To  sa94  edery  Seed. — Select  one  or  two  fine  plants,  conve- 
niently situated,  and  leave  them  to  go  to  flower  and  ripen  their  seeds. 
Sometimes  the  plants  will  require  the  support  of  a  stake,  if  they  be 
exposed  to  the  influence  of  winds.  The  seed,  when  perfectly  ripened, 
will  retain  its  vegetative  power  for  three  or  more  years ;  it  should  be 
kept  very  dry,  however:  it  is  highly  aromatic. 


Part  II. 

OPERATIONS  IN  THE  VEGETABLE  GARDEN,  FOR  THE  MONTH 

OF  JULY. 

369.  SotCy — iu  tho  first  week,  broccoli  seed,  for  late  spriug 
supply. 

Kidncy-beaiis  (32);  endive, — ^and  again,  in  tho  third  week. 

Small  salading  three  times  if  reijuired ;  and  lettuce^  in  a  shady 
spot. 

Peas,  the  frame,  Charlton  and  Knight's  (27),  and  again  towards 

the  close  of  the  month. 

Beans,  mazagan,  and  white  blossom  (24),  for  late  crops. 

Cabbage  for  coleworts  (1 14),  once  or  twice. 

Turnips  (342)  at  any  time  during  tho  month. 

Turni])  radish,  the  black  and  largo  white  (352). 

Trafisplantj—cahhage  (110),  savoy  (116),  broccoli  (124),  soma 
into  nursery  beds,  and  others,  according  to  their  growth,  into  final 
l)lautations. 

Celery  (358)  early  in  the  month,  from  seed  beds  into  others  of 
rich  earth,  four  inches  apart;  and  water  regularly.  Set  out  large 
grown  plants  (363)  in  trenches  for  blanching. 

Lettuces, — Cos,  Silesia,  and  others,  from  the  seed-beds. 

Attend  to  the  onion  beds,  and  bend  down  the  stems  of  those  tha^ 
begin  to  turn  colour ;  take  up  ripe  onions,  shallots,  and  garlic,  anc&. 
expose  them  to  tho  sun  on  a  dry  spot  of  ground. 

Lay  the  vines  of  cucumber  plants  in  straight  and  regular  order  ? 
dig  lightly  round,  but  not  too  near  their  roots. 

Gather  herbs  for  drying — ^mint,  balm,  sago,  &c.;  dry  them  in  the 
shade.    Stick  peas,  top  beans,  and  scarlet  runners ;  earth  up  the 
rows  of  becins,  ])eas,  potatoes,  &c.     Hoe  frequently ;  remove  weeds 
and  litter;  and  water  small  crops  and  plants  that  have  recently  been 
transplanted. 
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SECTION  III. 


Part  I. 


NATURAL  HISTORY  AND   CULTIVATION   OF   THE   BLACK 

MULBERRY. 

AlorusNigra;  Urticece.   Class  xxi.   Order  iv.   Monoecia  Tetrandrla, 

of  Linnaeus. 

370.  The  Black  Mulberry  produces  male  and  female  flowers 
apart,  on  the  same  tree.  The  male  blossoms  are  in  an  amentum^  or 
Catkin;  the  females,  in  a  roundish  head.  The  calya;^  after  flowering, 
becomes  coloured  and  juicy;  is  converted  into  a  succulent  eatable 
l>erry,  each  tubercle,  or  calycine  seed-vessel,  enclosing  a  small  seed, 
t;he  whole  congeries  forming  the  mulberry.  The  male  flowers  have 
^  four-parted  calyx,  which,  in  the  female,  is  four-leaved  with  two 
Btyles;  corolla,  none. 

*^  The  black  mulberry  is  a  native  of  Persia,  and  it  is  supposed  was 
l>roiight  into  Europe  by  the  Romans,  as  Pliny  mentions  two  varieties. 
It  will  not  live  in  the  open  air  in  several  parts  of  Sweden,  and  is 
treated  as  a  wall-tree  in  the  north  of  Germany.  It  is  mentioned 
by  TuBser,  in  1573,  and  was  cultivated  by  Gcrrard  in  1596.  Forsyth 
^nentions  ^  four  large  mulberry-tees  as  still  standing  on  the  site  of 
ma  old  kitchen-garden,  now  part  of  the  pleasure-ground  at  Sion 
House,  which  the  late  Duke  of  Northumberland  used  to  say  were 
sibout  three  himdred  years  old.^  The  mulberry-tree  is  remarkable 
for  putting  out  its  leaves  late ;  so  that  when  they  appear,  which  is 
generally  in  May,  with  the  leaves  of  the  common  ash-tree,  the 
^[ardener  may  take  it  for  granted  that  all  danger  from  frost  is  over.^^ 
^JSrHcyc.  o/Gard.^  4596.) 

The  frost  which  occurred  in  the  morning  of  the  7th  of  May, 
1831,  attacked  the  young  shoots  of  the  mulberry.  The  previously 
£ne  and  genial  mondi  had  stimulated  this  generally  tardy  tree ;  and 
in  many  places  the  young  shoots  that  had  advanced  to  the  length  of 
three  or  four  inches  were  entirely  cut  off. 

The  mulberry-tree  is  also  susceptible  of  serious  injury  from  the 
'iirinter  frost.  The  tree  above  alluded  to,  had  made  fine  progress 
during  six  yean  subsequent  to  1831.  By  the  frost  of  J^Ti\3^ic>j)\^'^^ 


332  TUB   MULDETIRY-TREE.  [jULY. 

(2°-zoro)  its  buds  became  paralyzed,  they  enlarged  a  little,  but 
were  not  developed  in  the  middle  of  June. 

371.  Propagation. — M'Phael,  on  the  culture  of  this  tree,  says 
but  little ;  he  observes,  "  The  plants  are  raised  from  layers  or 
cuttings  put  into  the  earth  in  autumn  or  spring.  The  mulberry  is 
a  tree  rather  slow  in  growth,  but  it  lives  to  a  great  age,  and  spreads 
its  branches  widely.  It  prospers  well  in  deep  sandy  earth.  Its 
fruit  ripens  in  England  towards  the  latter  end  of  August,  or  in 
September.  After  it  comes  into  a  bearing  state,  nil  the  pruning 
that  it  requires  is  to  cut  out  any  branches  that  happen  to  die,  or 
become  unproductive,  and  to  keep  its  shoots  from  being  crowded.*" 
{Jlemem.  142.) 

372.  The  mulberry-tree  is  propagated  by  layers  of  the  young 
shoots,  either  of  young  trees  formerly  headed  down  to  the  bottom, 
to  form  stools  to  furnish  lower  shoots  near  the  earth  for  laying,  or  of 
the  lower  branches  of  trees  not  headed ;  having  pots  of  earth  elevated 
on  stands  nearly  up  to  the  branches,  and  laying  the  shoots  therein. 
They  will  be  well  rooted  in  autumn,  after  one  summer,  and  should 
then  bo  planted  in  a  nursery,  where  they  are  to  be  trained  to 
a  single  stem,  unless  designed  to  be  formed  into  espalier  or  wall 
trees.  In  four  years,  they  will  be  fit  for  final  removal  to  the  places 
where  they  are  to  remain.  Wood  of  any  age  will  do,  but  it  is 
likely  that  the  young  shoots  proceeding  from  wood  of  two  or  three 
years'*  growth,  would  most  speedily  produce  vigorous  trees,  provided 
a  narrow  ring  of  bark  were  taken  off  the  older  wood,  and  each 
branch  were  then  passed  into  the  side,  or  through  the  hole  of 
a  flower-pot  properly  elevated.  The  pot  being  filled  with  sandy 
loam, — the  surface  of  which  should  be  two  inches  above  the  annular 
incision,  would  soon  be  filled  with  roots,  and  the  plant  being  severed 
from  the  parent,  the  young  tree,  as  in  the  case  of  the  vine,  might  bo 
turned  out  of  the  pot  with  the  ball  entire,  without  receiving  injury 
in  the  removal. 

373.  By  Cuttings. — "  Miller  says,  midberry  cuttings  will  strike 
well  if  planted  in  a  hot-bed  in  spring.  Knight  failed  in  thus  raising 
cuttings,  but  was  very  successful  by  the  following  process.  He  cut 
vigorous  shoots  from  the  trees  in  November,  and  formed  them  into 
cuttings  of  about  five  inches  long,  each  consisting  of  about  two  parts 
of  two  years^  old  wood,  and  one  part  of  yearling  wood.  They 
intended  to  be  put  in  pots,  and  the  bottom  of  each  cutting  was 
so  much  aslope,  that  its  surface  might  be  nearly  parallel  with  thiu 
of  the  bottom  of  the  pot  in  which  it  was  to  be  placed.  ^  The 
tings  vrere  then  placed  iu  the  common  ground,  under  %  sbnih  waE^ 

amd  BO  deeply  immersed  in  it,  ihal  ohq  bxid  only  remained  Tuibl^ 
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above  its  surface ;  and  in  this  situation  they  remained  till  April. 
At  this  period  the  buds  were  much  swollen,  and  the  upper  ends  of 
the  cuttings  appeared  similar  to  those  of  branches  which  had  been 
shortened  in  the  preceding  autumn,  and  become  incapable  of  trans- 
mitting any  portion  of  the  ascending  fluid.     The  bark  of  the  lower 
ends  had  also  begun  to  emit  those  processes  which  usually  precede 
the  production  of  roots.     The  cuttings  were  now  removed  to  the 
pots,  to  which  they  had  been  previously  fitted,  and  placed  in  a 
moderate  hot-bed,  a  single  bud  only  of  each  cutting  remaining 
visible  above  the  mould,  and  that  being  partially  covered ;  and  in 
this  situation  they  vegetated  with  so  umch  vigour,  and  omitted 
roots  so  abundantly,  that  I  do  not  think  one  cutting  in  a  hundred 
would  fail  Avith  proper  attention.     The  mould  I  employed  was  the 
alluvial  and  somewhat  sandy  loam  of  a  meadow,  w*hich  was  sparingly 
supplied  with  water;  and  the  plants,  till  they  had  become  sufii- 
ciently  rooted,  were  shaded  during  bright  weather." '" 

It  is  now  understood  that  the  mulberry,  like  many  varieties  of 
the  apple,  may  be  propagated  with  groat  facility  by  large  cuttings — 
the  recorded  fact,  that  at  Bruce  Castle,  near  Tottenham,  Middlesex, 
an  immense  branch  being  torn  off  by  the  wind  from  an  old  mulberry- 
tree,  many  years  since,  that  the  bi'anch  was  thrust  into  the  ground 
and  flourished,  and  is  now  a  liandsome  tree^  is  a  corroborative  evi- 
dence, that,  '^  A  cutting  from  a  tree  which  has  borne  fruit,  will  soon 
become  a  vigorous  plant."" 

374-  By  Grafting, — "  Knight  having  planted  some  young  mul- 
berry trees  in  pots,  raised  them  to  the  bearing  branches  of  old  trees, 
«ind  grafted  them  by  approach.  The  grafts  bore  fruit  the  third 
year,  and  continued  annually  productive.  The  tree  succeeds  very 
ill  by  the  common  mode  of  independent  grafting."" — {Hort,  Trans. 
i,  60.) 

375.  Situation. — Forsyth  and  others  recommend  planting  mul- 
berry trees  in  orchards  and  pleasure  grounds,  that  they  may  have 
^rasa  beneath  them  to  receive  the  ripe  fruit  which  falls  from  tho 
"tree.  Abercrombie  says :  "  so  nice  is  the  criterion  of  perfect  ripe- 
ness, that  berries  falling  without  damage,  are  superior  to  those 
^thered."^  Williams,  on  the  contrary,  contends  against  planting 
t;he  trees  in  such  a  situation :  ^'  the  standard  mulberry  receives  great 
5  njtuy  by  being  planted  on  grass-plots  with  the  view  of  preserving 
tbe  fruit  when  it  falls  spontaneously.  No  tree  perhaps  receives 
^lore  benefit  from  the  spade  and  the  dunghill  tlian  the  mulberry ;  it 
ought  therefore  to  be  frequently  dug  about  the  roots,  and  ooca* 
MfUQ^ll/ aafiOAtod  with mwure.    The  ground  ux^t  \iiQ  Vt^dEtf^o^ 
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be  kept  free  from  weeds  throughout  the  summer,  particularly  when 
the  fruit  is  ripening,  as  the  reflected  light  and  heat  from  the  bare 
surface  of  the  soil  is  thus  increased ;  more  especially  if  the  end 
branches  are  kept  pruned,  so  as  not  to  bower  over  too  near  to,  and 
shade  the  ground.  The  fruit  is  also  very  fine  if  the  tree  is  trained 
as  an  espalier,  within  the  reflection  of  a  south  wall  or  other  building. 
If  a  wooden  trellis  were  constructed,  with  the  same  inclination  as 
the  roof  of  a  forcing-house,  fronting  the  south,  and  raised  about  six 
feet  from  the  ground,  leaving  the  soil  Avith  the  same  inclination  as 
the  trellis,  a  tree  trained  on  it  would  receive  the  solar  influence  to 
great  advantage,  and  would  probably  ripeu  its  fruit  much  better 
than  a  standard." — {Hort.  Trans,  ii.  92.) 

370.  Mode  ofbearina^  and  pruning. — The  mulberry  produces  its 
fruit  on  the  young  yearling  shoots  from  wood  of  the  preceding  year, 
as  well  as  on  .s])urs  of  the  two-year-old  wood.  Miller  and  Forsyth 
agree  A^nth  ArPhacl,  that  little  pruning  is  necessary  for  standard 
trees,  further  than  to  remove  cross  and  irregular  branches.  Aber- 
crombiesays:  "Permit  the  trees  to  branch  out  freely  every  way ; 
they  require  no  pruning,  except  just  to  reform  any  casual,  low 
straggler,  or  very  irregular  or  crowding  branch.  Some  also  may  be 
trained  as  dwarfs,  for  wall  and  espalier  trees,  with  short  stems,  half 
a  foot  or  more  high,  and  the  branches  trained  in  a  fan  manner  to  the 
wall  or  espalier,  six  inches  asunder,  and  mostly  at  full  length  with- 
out shortening.  Give  them  a  summer  and  winter  pruning;  train  iu 
occasional  supplies  of  young,  and  retrench  worn-out  bearers,  frc,  as 
directed  for  peaches :  they  will  produce  larger  fruit,  ripening  a  little 
before  the  standards." 

Morns  nigra^  the  black  mulberry,  is  found  in  all  the  Catalogues, 
but  I  find  no  mention  of  varieties.  It  is  certain,  however,  that  such 
must  exist,  for  the  fruit  of  some  trees  is  large,  full  of  juice,  and  of  a 
flavour  altogether  rich  and  bland ;  whereas,  other  trees  yield  a  very 
diminutive  fruit,  possessing  little  juice  or  flavour,  and  of  a  pithy  and 
yielding  texture.  Mulberry-trees  fetch  a  high  price;  therefore, 
purchasers  ought  to  be  very  particular  in  their  inquiries,  and  to  be 
certain  of  the  respectability  of  the  nurseryman,  before  they  pay 
seven  shillings  and  sixpence,  or  perhaps  ten  shillings,  for  a  tree 
which  may  never  yield  a  single  berry  equal  in  flavour  to  that  of  the 
common  bramble. 

377.  Pruning  and  training  wall  and  espalier  trees. — Knight . 
obser\'es,  that,  "in  cold  situations  (and  it  is  chiefly  in  snch  that  tfaes 
nmlberry-tree  will  be  found  to  deserve  a  place  on  the  south  waD)  4 

little  fruit  will  be  produced,  and  that  will  ripen  but  ill,  unless  th 

bearing  wood  be  brought  closely  a^nat  the  wall ;  and  the 
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width  of  the  leaveg,  and  vigorous  habit  of  the  tree,  present  some 
difficulties  to  the  cultivator  when  this  mode  of  pruning  and  training 
is  adopted.  It  will  bo  found  necessary  to  diminish  the  luxuriant 
growth  of  the  tree,  and  at  the  same  time  to  increase  its  disposition 
to  bear  fruit.  Such  effect  may,  however,  be  readily  produced  by 
several  means :  by  destroying  a  small  portion  of  the  bark,  in  a  line 
extending  round  the  trunk  or  large  branches,  or  ringing ;  by  tight 
and  long-continued  ligatures,  or  by  training  the  bearing  branches 
almost  perpendicularly  downwards.  I  have  adopted  the  last  men- 
tioned method,  because  it  greatly  increases  the  disposition  of  the 
tree  to  bear  fruit,  without  injuring  its  general  health,  and  because  it 
occasions  a  proper  degree  of  vigour  to  be  everywhere  almost  equally 
distributed.  As  the  blossom-buds  of  the  mulberry-tree  cannot  be 
readily  distinguished  from  others  in  the  winter,  the  best  period  for 
pruning  is  when  the  blossoms  first  become  visible  in  the  spring. 
Pinch  off  every  barren  shoot  which  is  not  wanted  to  cover  the  wall, 
and  stop  every  bearing  shoot  under  similar  circumstances,  at  the 
third  or  fourth  leaf.  Williams  has  correctly  stated,  that  the  bud 
immediately  below  the  point  at  which  a  bearing  or  other  branch  is 
pinched  off,  usually  affords  fruit  in  the  following  year.  (Knigut,  in 
Hari,  Tram.  iii.  63.)  The  mulberry-tree  succeeds  better  than  any 
other  tree  when  trained  downwards,  either  horizontally  and  drooping, 
or  in  the  stellate  manner ;  that  is,  with  a  tall  stem,  the  branches 
being  trained  as  a  star,  or  like  the  point  of  a  mariner'^s  compass, 
pointing  all  round  in  a  circle. 

Forsyth,  Miller,  and  Knight  agree,  that  old  trees  may  be  reno- 
vated by  heading  down  completely,  and  renewing  the  soil  by  richly 
Yuanured  earth.  (See  Encyc.  of  Gard.^  Art.  Mulberry,)  Soil  and 
^ite  have  certainly  much  influence  on  these  trees,  and  will,  perhaps, 
occasion  a  marked  difference  in  the  fruit. 


Part  II. 
OPERATIONS  IN  THE  FRUIT  DEPARTMENT. 

378.  Attend  to  the  work  of  pruning,  and  regulating  the  wall  and 
Espalier  trees ;  also  to  the  routine  culture  mentioned  in  the  opera- 
tions of  the  last  month. 

Budding  may  now  bo  commenced,  if  the  bark  will  separate 

freely. 

PlatU  strawberries  in  beds  or  borders ;  the  young  plants,  and 
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thoso  which  still  show  flower,  or  arc  coming  to  fruit,  should  occa- 
sionally be  very  well  watered.  March  is  the  best  month  for  planting 
new  beds. 


MISCELLANEOUS. 

379.  Sow  a  few  annuals  for  succession ;  and  plant  cuttings  of 
sweet-williams,  pinks,  rockets;  pipings  of  pinks  and  carnations. 
Divide  the  roots  of  auriculas,  polyanthuses,  and  the  primulas. 

Transplant  late  sown  annuals ;  also  hollyhocks,  lychnises,  sweet- 
williams,  wall-flowers,  pinks,  peonies,  and  many  other  herbaceous 
plants ;  introduce  the  bee  ophrys,  and  pyramidal  orchis. 

Clip  box-edgings ;  mow  grass  lawns,  very  early  in  the  morning, 
if  the  weather  be  dry ;  at  any  hour,  if  showery. 

Gather^  and  preserve  seeds  as  they  ripen ;  cut  flowers  with  a 
knife  or  scissors,  so  as  not  to  disflgure  the  plants ;  and  attend  to 
every  operation  consistent  with  neatness  or  good  order. 

380.  Selection  of  a  few  of  the  many  shrubs  and  plants  that 
flower  in  the  month  of  July. 

Decidttous  Shrubs. —  Roses  of  many  kinds;  Itasw;  Azaleas^ 
Fnehsia^  five  or  six  sorts ;  St.  JohnVwort,  Hypericum,  two  or  three 
sorts. 

Etergreen  Shrubs. — Yellow  rock-rose,  or  cistus,  Cistus  AeH" 
anthemum ;  horse-shoe  geranium,  Pelargonium  zonale,  4fc. ;  Heath, 
Ericw;  broad-leaved  kalmia,  Kalmia  lati/olia  rubra  et  alba  ;  rose- 
bay,  Rhododendron,  two  or  three  species;  trailing  gaulthetia,  0. 
procumbens. 

Herbaceous  Plants. — Musk- Mallow,  Malta  Moschaia;  swee^ 
pea,  Lathyrus  odorata ;  hollyhocks,  Alcea ;  love-lied-bleeding,  and 
prince's  feather,  Amaranthus  caudatus  et  hypochondriaeue ;  musk 
scabious,  Scabiosa  atro  purpurea ;  cardinal  flower,  Lobelia  ear- 
dinalis,  et  fulgens.     Dahlia,  some  of  the  earliest. 

Bulbous-rooted. — White  martagon  and  tiger  lily,  Lilium  can- 
didam,  chalcedanium  et  tigrinum ;  pyramidal  orchys,  Orchis  pfrer 
midalis ;  bee  ophrys,  Ophrys  api/era. 
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JULY. 

Tnia  is  generally  the  hottest  month  of  the  year ;  and  one  of  the 
two  or  three  months  that  are  altogether  free  from  frost ;  the  thermo- 
meter has  in  three  or  four  instances,  Mrithin  the  last  twelve  years, 
risen  to  85%  87°,  and  once  even  to  90° ;  and  though  it  is  a  remark 
that  such  hot  weather  usually  "  breaks  up  with  a  thunder  storm/' 
thunder  was  then  less  frequent  than  in  wet  and  windy  seasons, 
when  atmospheric  decompositions,  develope  of  necessity,  masses  of 
electricity,  which  often  induce  the  phenomena  of  thunder  and 
lightning.  July  is  frequently  a  showery  month :  the  rain,  towards 
the  middle  of  it,  assumes  somewhat  of  a  periodical  character ;  and 
hffiioe,  doubtless,  the  continuation  of  the  popular  superstition,  which 
ascribes  to  St.  Swithin  the  long  continued  rains  that  in  some  years 
do  so  much  injury  to  the  crops.  '^  If  it  rains  on  St.  Swithin^s  day, 
there  will  be  rain  the  next  forty  days.""  The  tradition,  some  say, 
took  its  origin  from  the  following  circumstance:  '^ Swithin,  or 
Switham,  Bishop  of  Winchester,  who  died  in  868,  desired  that  he 
might  be  buried  in  the  open  church-yard,  and  not  in  the  chancel  of 
the  minster,  as  was  usual  with  other  bishops,  and  his  request  was 
complied  with ;  but  the  monks,  on  his  being  canonized,  considering 
it  disgraceful  for  the  saint  to  lie  in  a  public  cemetery,  resolved  to 
remove  his  body  into  the  choir,  which  was  to  have  been  done  with 
solemn  procession  on  the  1 5th  of  July ;  it  rained  however  so  vio< 
lently  for  forty  days  together  at  this  season,  that  the  design  was 
abandoned.'" — (Forster"'s  Perennial  CaL^  from  Howard^s  Climate 
of  London.) 

The  15th  of  July  7iow^  does  not  coincide  with  the  15th  of  the 
olden  time,  before  the  change  of  the  style:  how  is  it  that  the 
saint'^s  influence  has  not  been  somewhat  interfered  with  by  that 
alteration  ?  We  can  only  reply,  that  Saints  are  different  from  other 
men  ;  and  that  their  prerogatives  are  not  to  be  shuffled  off  by  Acts 
of  Parliament ! 

The  average  height  of  the  barometer  is  about  29  inches  86  ets. 
Ditto  thermometer,  about  64  degrees. 


[  Second  weel\ — The  quail  {Perdix  coturnus,  vel   Tetrao  fe^ 

gineui)  calls,   or   utters  its  three  singular  notes  during   day, 
through  great  part  of  the  night. 

Third  and  Fourth  teeek, — The  great  horse-fly  {Tahanus  loth 

\  appears;  young  partridges    {Perdix  cinerea)  fly;    domestic  fi 

[  begin  to  moult. 
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SECTION  I. 
SCIENCE  OF  GARDENING. 

VEGETABLE  PHYSIOLOGY. 


Part  III. 
PHENOMENA  OF  VEGETABLE  LIFE. 

381.  Nature  of  vegetable  life. — Before  we  attempt  to  investigate 
the  phenomena  of  the  vegetable  developcments,  it  will  be  proper  to 
^'^e  Bome  inquiry  into  the  nature  of  vegetable  life  itself;  and  the 
V^estion  immediately  suggests  itself, — whether  that  life  be  essen- 
tially such  as  IS  usually  understood  by  the  terra  vegetative — that  is, 
^iitirely  devoid  of  volition,  sensation,  and  spontaneous  motion;  or 
whether  plants,  to  a  greater  or  less  extent,  be  not  endowed  with 
^e  qualities,  in  common  with  other  living  organized  beings.     The 
^Hqtiiry  is  one  of  great  interest,  and  therefore,  it  will  be  requisite 
^  have  recourse  to  some  of  our  most  accredited  authorities,  from 
^bose  works  I  shall  have  occasion  to  quote  largely,  because  it  is 
^^^eotial  that  nothing  be  omitted,  that  can  tend  to  throw  light  upon 
^  object  involving  much  intricacy,  and  which,  in  itself,  is  so  sub- 
^^e,  as  to  have  induced  the  late  Sir  J.  E.  Smith  to  close  the  first 
^*Upter  of  his  Introduction  in  the  following  impressive  manner : — 
I  humbly  conceive  that  if  the  human  understanding  can,  in  any 
^^^^,  flatter  itself  with  obtaining  in  the  natural  world,  a  glimpse  of 
^Q  immediate  agency  of  the  Deity,  it  is  in  the  contemplation  of  this 
^^  principle^  which  seems  independent  of  material  organization, 
^^d  an  impulse  of  his  own  divine  energy .'^ 

Keith  observes,  on  the  authority  of  Humboldt,  that,  ''  the  best 
^^d  most  satisfactory  evidence  of  the  presence  and  agency  of  a  vital 
I^^neiple,  as  inherent  in  any  subject,  is  perhaps  that  of  its  rendering 
^e  subject,  in  which  it  inheres,  capable  of  counteracting  the  laws 
^f  chemical  affinity.    The  rule  is  applicable  to  the  case  of  yefgedaVAfi^ 
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afi  151  proved  by  the  introsiiscei>tion,  digestion  and  assimilation  of 
the  food  necessary  to  their  dcvelopement;  all  indicating  the  agency 
of  a  principle  capable  of  counteracting  the  laws  of  chemical 
affinity/' 

Dr.  Smith,  when  comparing  vegetable  and  animal  organization, 
remarks  that — "  Vegetables  are  organized  beings,  supported  by  air 
and  food,  endowed  with  life,  and  subject  to  death,  as  well  as  animals. 
They  have,  in  some  instances,  spontaneous,  though  we  know  not 
that  they  have  voluntary  motion.  They  are  sensible  to  the  action 
of  nourishment,  air  and  light,  and  either  thrive  or  languish,  accord- 
ing to  the  wholesome  or  hurtful  application  of  these  stimulants. 
This  is  evident  to  all  who  have  ever  seen  a  plant  growing  in  a 
climate,  soil,  or  situation,  not  suitable  to  it."*'  ''  The  sixintaneous 
movementH  of  plants  are  almost  as  readily  to  be  obser\'ed,  as  their 
li\nng  ])rinciple.'*'  (See  Lights  no.  ISO.)  "As  they  possess  life, 
irritability,  and  motion,  spontaneously  directing  their  organs  to  what 
is  natural  and  beneficial  to  them,  and  flourishing  according  to  their 
success  in  satisfying  their  wants,  may  not  the  exercise  of  Uieir  vital 
functions  be  attended  with  some  degree  of  sensation,  however  low, 
and  some  consequent  share  of  happiness  i  Such  a  supposition  accords 
with  all  the  best  ideas  we  can  form  of  the  Divine  Creator;  nor 
could  the  consequent  uneasiness  which  plants  must  sufler,  no  doubt 
in  a  very  low  degree  likewise,  from  the  depredations  of  animals,  bear 
any  comparison  with  their  enjo}'ment  on  the  whole.  However  this 
may  lie,  the  want  of  sensaition  is  most  certainly  not  to  be  proved  with 
regard  to  vegetables,  and  therefore  of  no  use  as  a  practical  means  of 
distinguishing  them,  in  doubtful  cases,  from  animals."*'  (p.  3, 4.)  ''The 
most  satisfactory  I'emark  I  have  for  a  long  time  met  with,  is  that  oi 
M.  Mirbel,  in  his  Traitv  dTAnato^nie  et  de  Pkysicloaie  Vigitaki 
He  obser\'C8,  Vol.  i.  p.  19,  '  that  plants  alone  have  a  power  o^ 
deriving  nourishment,  though  not  indeed  exclusively,  from  inorgani « 
matter,  mere  earths,  salts,  or  airs,  substances  certainly  incapable 
serving  as  food  for  any  animals,  the  latter  only  feeding  on  what  is 
has  been,  organized  matter,  either  of  a  vegetable  or  animal  nature. 
So  that  it  should  seem  to  be  the  office  of  vegetable  life  alone,  to 
transform  dead  matter  into  organized  living  beings.^  This  idei 
appears  to  me  so  just,  that  I  have  in  vain  sought  for  any  exception 
to  \tr  (p.  5.) 

"  If  it  be  asked,  what  is  this  vital  principle,  so  essential  to  uii- 
nials  and  vegetables,  but  of  which  fossils  are  destitute,  we  most  omi 
our  complete  ignorance.  We  know  it,  as  we  know  its  Omnipotest 
Author,  by  its  efieots. 

**  PoriiApH  iu  the  fossil  kingdom*  heat  may  be  equivalent  tea  viisl 
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principle ;  but  heat  is  not  the  vital  principle  of  organized  bodies, 
thoQgh,  probably,  a  consequence  of  that  principle.  Living  bodies  of 
animals  and  plants  produce  heat ;  and  the  phenomenon  has  not,  I 
think,  been  entirely  explained  on  any  chemical  principles,  though, 
in  fossils,  the  production  of  heat  is,  in  most  cases,  tolerably  vt^ell 
iccounted  for. 

^^In  animals  it  seems  to  have  the  closest  possible  connexion  with 
the  vital  energy;  but  the  eifects  of  this  vital  energy  are  still  more 
RtnpendouB  in  the  operations  constantly  going  on  in  every  organized 
bodv,  from  our  own  elaborate  frame  to  the  humble  moss  or  fungus.^ 

(p-V.) 

I  venture  to  dissent  from  the  opinion  of  this  excellent  man,  that 

if  vegetables  be  endued  with  sensations,  their  enjoyments,  upon  the 

whole,  abundantly  counterbalance  the  sufferings  they  experienoe 

from  depredations  of  various  kinds ;  for,  not  to  say  anything  of  the 

ravages  of  animals  which  feed  upon  herbage,  if  we  consider  the  arts 

and  inventions  by  which  man  is  enabled  to  bring  the  vegetable  crea- 

ti<m  under  his  absolute  control;  if  we  take  into  the  account  the 

operations  of  amputation,  deracination,  cutting,  pruning,  ringing, 

and  the  variety  of  instruments  whereby  these  operations  are  effected, 

wiiere  is  the  mind  of  sensibility,  believing  plants  to  be  endued  with 

aeneation,  that  would  not  revolt  from  the  daily  and  hourly  infliction 

of  torture  upon  the  most  innocent  and  beautiful  of  the  Creator^s 

"Work,  and  turn  with  disgust  from  those  horticultural  pursuits,  which 

might  otherwise  constitute  one  of  its  most  gratifying  sources  of 

enjoyment  ? 

It  Burely  appears  more  consistent  with  benevolence  and  philo- 
sof^ie  truth,  to  look  upon  plants  as  organized  beings,  endued  with 
a  species  of  life,  wholly  dependent  upon  electrical  currents;  and  so 
constitnted,  as  to  be  the  chief  intermedia  between  the  surface  of  the 
earth,  and  the  atmosphere  which  surrounds  it;  and  by  whose  instru- 
mentality, chemical  changes  of  the  highest  order  are  effected,  among 
the  most  important  of  which  may  be  ranked,  the  attraction  of 
aqueous  vapours,  and  the  condensation  of  the  dew.  (No.  198). 

882.  Progress  of  tegetation. — The  structure  of  the  seed  has  been 
deacribed  somewhat  at  large  in  paragraph  254.  "  The  matter  of  the 
seed,*"  observes  Sir  Humphry  Davy,  "  when  examined  in  its  com- 
tnon  state,  appears  dead  and  inert;  it  exhibits  neither  the  forms  nor 
the  functions  of  life.  But  let  it  be  acted  upon  by  moisture,  heat, 
and  air,  and  its  organized  powers  are  soon  distinctly  developed. 
the  cotyledons  expand,  the  membranes  burst ;  the  radicle  acquires 
Hew  matter,  descends  into  the  soil,  and  the  plume  rises  towards  the 
free  »r»    By  degrees  the  organs  of  nourishmeut  of  d\Qat;}\^QrcL^>x% 
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plants  become  muscular,  and  are  converted  into  aeed  leaves,  uid  the 
perfect  plant  appean  above  tlie  soil.  Nature  liai  provided  the 
elements  of  germination  on  every  part  of  the  Burface ;  water,  nuil 
pure  air,  and  heat  are  universally  active,  and  the  means  for  the  pre- 
servation and  multiplication  of  life,  are  at  once  simple  and  grand." 
{Agric.  Ckemintr^.)  When  a  matured  seed,  therefore,  liw  been 
deposited  in  the  ground,  at  sucli  a  depth  an  to  exclude  light,  (though 
thii  is  not  always  an  IndiBpcnaable  condition,)  and  yet  to  ftdmit  of 
the  access  of  air  and  of  moisture,  the  vital  functions,  stimulated  by 
electro-chemical  agency  nre  excited,  and  germination  commences. 
The  young  root  or  radicle,  a,  (Fig.  18,  1,)  first  appears,  and  ia  sent 
downwards  in  search  of  nourishment,  as  well  as  to  fix  the  plant  to 
the  ground.  The  next  step  in  tlie  vegetative  process,  is  the  expan- 
non  and  bursting  of  the  cotyledons,  or  seed-lobes,  o  e ;  and  to  this 


follows  the  advance  of  the  plume,  or  embryo,  p.  The  ezpniUiv 
embryo  resembles,  in  some  d^roe,  a  little  feather,  and  baa,  for  that 
reason,  been  named  by  Linnieus,  piumula;  it  soon  becomes  ■  tvA 
of  young  leaves,  with  which  the  stem,  if  there  be  any,  aacend*.  !■ 
the  garden  bean,  exhibited  at  No.  1,  the  cotyledwa  do  not  tiomp 
from  tii9  Mali  but  in  the  rfmtr/ kidney-bean, — ip  tba  niMvNt.il 
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and  in  all  the  «ubject«  of  the  Brassica  tribe,  as  well  as  in  many  other 
plants,  the  cotjiedons  ascend,  and  form  the  leaves  first  developed, 
styled  the  seed  leaves.  Thus,//,  represent  these  seed  leaves  of  the 
radishi  which,  when  enclosed  in  the  husk,  or  testa  of  the  dry  seed, 
constituted  the  two  cotyledons :  ^,  is  the  radicle,  now  become  a  fusi- 
form  spindle,  or  tap  root  (see  24)2 — c) ;  A,  is  the  tuft  of  leaves  and 
young  stem  rising  between  the  seed  leaves. 

888.  The  cAemical  phenomena  of  germination^  ''consist  chiefly  in 
the  changes  that  are  eflfected  in  the  nutriment  destined  for  the  sup- 
port and  developement  of  the  embryo  till  it  is  converted  into  a 
plant.     This  nutriment  either  passes  through  the  cotyledons,  or  is 
contained  in  them;  because  the  embryo  dies  when  they  are  premsr 
turely  eat  off.     But  the  farinaceous  substance  of  the  cotyledons,  at 
least  in  ezalbuminous  seeds,  is  a  proof  that  they  themselves  contain 
the  nutriment.     They  are  regarded,  therefore,  as  the  repositories  of 
the  food  destined  for  the  support  of  the  embryo  in  its  germinating 
state.     And  if  the  seed  is  furnished  with  a  distinct  and  separate 
albumen,'*''  (see  254 — S,)  ''  then  is  the  albimien  to  be  regarded  as  the 
repository  of  food,  and  the  cotyledons  as  its  channel  of  conveyance. 
But  the  food  thus  contained  in  the  albumen  or  cotyledons,  is  not 
yet  fitted  for  the  immediate  nourishment  of  the  embryo.    Some  pre* 
Tious  preparation  is  necessary;  some  change  must  be  effected  in  its 
properties :  and  this  change  is  effected  by  the  intervention  of  chemical 
agency.     The  moisture  imbibed  by  a  seed  placed  in  the  earth,  is 
immediately  absorbed  by  the  cotyledons,  or  albumen,  which  it  readily 
penetrates,   and    on  which    it    immediately  begins   to  operate  a 
chemical  change,  dissolving  part  of  their  farina,  or  mixing  with 
their  oily  particles,  and  fonning  an  emulsive  juice.     The  conse- 
quence of  this  change  is  a  slight  degree  of  fermentation,  induced, 
perhaps,  by  the  mixture  of  the  starch  and  gluten  of  the  cotyledons 
in  the  water,  which  they  have  absorbed,  and  indicated  by  the  extri- 
cation of  a  quantity  of  carbonic  acid  gas,  as  well  as  by  the  smell 
and  taste  of  the  seed.     This  is  the  commencement  of  the  process  of 
||[ermination,  which  takes  place  even  though  no  oxygen  gas  be  pre- 
sent; but  if  no  oxygen  gas  be  present,  then  the  process  stops; 
which  shows  that  the  agency  of  oxygen  gas  is  indispensable  to  ger- 
mination.    Accordingly,  when  oxygen  gas  is  present,  it  is  gradually 
inhided  by  the  seed ;  and  the  farina  of  the  cotyledons  is  found  to 
Itave  changed  its  savour.    Sometimes  it  becomes  acid,  but  generally 
aweet,  resembling  the  taste  of  sugar :  consequently  is  converted  into 
sugar,  or  some  substance  analogous  to  it.    This  is  a  further  proof 
that  a  degree  of  fermentation  has  been  induced ;  because  the  result 
is  precisely  the  same  in  the  process  of  malting  called  the  saiwhsLcinft 
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formentatioD,  in  which  oxygcu  gns  iu  absorbed,  heat  and  carbGnio 
acid  evolved,  and  a  tendency  to  gerniiuatiou  indicated  by  the  sfaootr 
ing  of  the  radicle.  The  effect  of  oxygen,  therefore,  in  the  process, 
is  that  of  converting  the  farina  of  the  albumen,  or  cotyledons,  into 
a  mild  saccharine  food,  fit  for  the  nourishment  of  the  infant  plant, 
by  diminishing  the  ]>roportion  of  its  carbon^  and  in  augmenting,  by 
consequence,  that  of  its  oxygen  and  hydrogen/'' 

If  the  foregoing  almost  literal,  but  abbreviated,  quotation,  from 
Keith's  T/iird  Section^  book  iv.,  and  from  No.  724  of  the  EiicycUh 
pwdia  of  Gai'deninffy  be  compared  with  that  from  the  AgricuUttral 
Lectures^  given  at  No.  382,  and  with  what  now  follows  from  the 
same  work  of  Sir  Humphry  Davy,  the  reader  will  be  enabled  to  form 
a  pretty  correct  idea  of  the  opinions  entertained  by  modern  philoso- 
phers, concerning  the  exciting  causes  of  incipient  vegetation. 

384.  Agency  of  Oxygen, — "  Seeds  are  incapable  of  germinating, 
except  when  oxygen  is  present.  In  the  cxliausted  receiver  of  the 
air-pump,  in  pure  azote,  in  pure  carbonic  acid,  when  moistened,  they 
swell,  but  do  not  vegetate;  and,  if  kept  in  these  gases,  lose  their 
living  powers,  and  undergo  putrefaction.  If  a  seed  be  examined 
before  germination,  it  will  be  found  more  or  less  insipid,  at  least  not 
sweet;  but  after  the  germination  it  is  always  sweet.  Its  coagulated 
mucilage,  or  starch,  is  converted  into  sugar  in  the  process;  a  substance 
difficult  of  solution  is  changed  into  one  easily  soluble;  and  the 
sugar  carried  through  the  cells  or  vessels  of  the  cotyledons,  is  the 
nourishment  of  the  infant  plant."^ 

''  In  the  production  of  a  plant  from  a  seed,  some  reservoir  of 
nourishment  is  needed  before  the  root  can  supply  sap;  and  thii 
reservoir  is  the  cotyledon,  in  which  it  is  stored  up  in  an  insoluble 
form,  and  protected,  if  necessary',  during  the  winter,  and  rendered 
soluble  by  agents  w^iich  are  constantly  present  on  the  surface. 
The  change  of  starch  into  sugar,  connected  with  the  absorption  of 
oxygen,  may  be  rather  compared  to  a  process  of  fermentation  than 
to  that  of  respiration ;  it  is  a  change  effected  upon  unorganized 
matter,  and  can  be  artificially  imitated;  and  in  most  of  the 
chemical  changes  that  occur  when  vegetable  compounds  are-« 
exposed  to  air,  oxygen  is  absorbed,  and  carbonic  acid  formed  or^ 
evolved." 

"  It  is  evident  that  in  all  cases  of  tillage,  the  seeds  should 
sown  so  as  to  be  fully  exposed  to  the  influence  of  the  air.    And  on" 
cause  of  the  unproductiveness  of  cold,  clayey,  adhesive  soils  ia, 
the  seed  is  coated  with  matter  impermeable  to  air. 

^'  In  sandy  soils  the  earth  is  always  sufficiently  penetrable  by  tlatf 
^toiosphere.    Any  seed,  not  fully  supplied  with  air,  alwayi  pro- 
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duces  a  weak  and  digeased  plant.  The  process  of  nudtiof^  is  merely 
A  pn>eefls  in  which  germination  is  artificially  produced,  and  in  which 
tl»  starch  of  the  cotyledon  is  changed  into  sugar;  which  sugar  is 
sfterwards^  by  fermentation,  converted  into  spirit." — {Aprio.  Chein. 
Leet.  5.) 

It  appears  from  what  has  been  quoted,  that  philosophers  believe 
the  developement  of  the  plantlet,  and  its  subsequent  nourishment, 
to  be  efiected  by  the  agency  of  oxygen  upon  one  or  more  of  the 
eonstitoents  of  the  seed,-*-chiefly  the  carbon^  the  results  of  which 
are  tiie  production  of  a  saccharine,  nutritive  substance,  and  the  for- 
mation of  carbonic  acid,  both  of  which  are  fitted  to  become  the  food 
of  the  plant,  when  taken  up,  by  introsusception,  into  its  absorbent 
Tesseb.     But  what,  it  may  be  asked,  is  the  primary  exciting  agent; 
— from  whence  is  this  oxygen   produced,  which  effects  such  sur- 
prising changes?      In  paragraph  103 — (?,  I    have   endeavoured  to 
show,  that  the  chemical  union  of  the  constituents  of  water,  and  of 
vegetable    substances,    being    disturbed    by    divellent    attraction, 
oxygen  and  other  gases  are  evolved,    and   electricity  develo])ed*. 
This  electricity  not  only  induces  the  formation  of  fresh  compounds, 
bat  propels  the  nutritive  matters  into  the  vessels  of  the  roots.     To 
this  it  may  be  added,  that  air  and  water,  fluids  which  are  indis- 
pensable to   the  primary  excitement  of  the  vital  functions, — are 
essentially  the  same  in  their  constituent  elements,  (see  141,)  that 
is  to  say,  both  the  one  and  the  other  are  composed  solely  of  hydrogen 
and  oxygen;  but  these  elements  are  united  in  different  proportions, 
and  their  union   is  maintained  by  peculiar  and   specific   electric 
attractions.     Hence,  it  results,  that  fluids  of  very  different  gravities 
and  densities  are  produced.     Seeds  are  composed  chiefly  of  the  ele- 
ments of  oxygen,  hydrogen,  and  carbon;  substances  which  appear 
to  be  identical  with  the  elements  of  water,  or  to  be  produced  from 
it;  for,  it  is  certain,  that  plants  which  occasionally  grow  in,  and  are 
supported  by  water  alone,  such  as  hyacinths  in  glasses,  and  mustard 
and  cress,  when  grown  upon  flannel,  moistened  by  water  alone, 

•  It  may  be  doubted,  by  some,  whether  electricity  is  in  reality  developed ;  but 
iipon  'wliat  ground  can  this  be  questioned?  If  every  process  of  decomposition  be 
effected  by  electric  agency,  the  view  of  the  subject  will,  I  think,  be  much  simpli- 
fied. Every  subetance  in  nature  is  a  compoimd  substance;  its  constituents  are 
lield  together  by  some  mysterious  cement;  that  cement  I  conceive  to  be  light — the 
^rrand  vivifyer — the  supporter,  if  not  tlic  prime  agent,  of  the  >ital  principle ;  all 
matter  is  replete  with  it,  and  in  definite,  specific,  and  determinate  proportions; 
^hen  this  is  disturbed,  decompositions  arc  effected,  and,  as  in  the  ordinary'  che- 
mical procewcS;  without  the  rereabnent  of  any  electric  current,  which,  therefore, 
and  eombiiiet  invisibly. 
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furnish  carbon  in  great  abundance*.  The  inoipiont  processeB  of 
vegetation  seem  then  to  depend  upon  a  species  of  fermentation, 
jiroduced  by  the  play  of  affinities  between  the  elements  of  wat^r, 
when  combined  under  different  forms,  in  bodies  possessing  different 
densities;  and  this  play  of  affinities  is  probably  brought  about  by 
the  inductive  influence  of  the  sun's  rays, — the  primary  agent,  and 
grand  first  natural  cause  of  all  electrical  developemeuts.  This 
inductive  influence  produces  disturbance  among  the  components  of 
the  various  bodies  when  they  come  into  contact; — ^new  arrangements 
are  then  formed,  and  heat  is  developed,  in  consequence  of  the  union 
of  specific  electricities  so  set  at  liberty.  Having  thus  premised  that 
the  incipient  processes  of  vegetation  are  to  be  traced  to  the  influence 
of  the  solar  rays  upon  compound  bodies,  the  constituents  of  which 
are  held  together  by  electro-chemical  attraction,  and  that  the  heat 
which  results  is  invariably  a  consequence  or  ef!ect,  and  not  a  primary 
cause  of  the  decomposition  of  such  bodies,  I  shall  now  proceed  iu 
my  quotations  of  authorities  on  the  process  of  vegetable  nutrition. 

885.  "  FlanU  are  nourished  in  a  manner  in  some  deuree  analo- 
ffous  to  the  animal  economy, — The  food  of  plants,  whether  lodged  in 
the  soil,  or  wafted  through  the  atmosphere,  is  taken  up  by  intro- 
susception  in  the  form  of  gases  or  other  fluids ;  it  is  then  known  as 
their  sap;  this  sap  ascends  to  their  leaves,  where  it  is  elaborated  as 
the  blood  of  animals  is  in  the  lungH.*^^ 

"  Intromsception^ — (See  103 — c.)     '"As  plants  have  no  organ 
analogous  to  the  mouth  of  animals,  they  are  enabled  to  take  up  tlie 
nourishment  necessary  to  their  support  only  by  absorption,  or  inha* 
lation,  as  the  chyle  into  the  animal  lacteals,  or  the  air  int<i  the  lungs. 
The  former  term  is  applied  to  the  introsusception  of  uon-elasti^ 
fluids^  (liquids),  '^  the  latter  to  that  of  gaseous  fluids.     The  absorp* 
tion  of  non-elastic  fluids  by  the  epidermis  of  plants,  does  not  admit 
of  a  doubt "f*.     It  is  proved,  indisputably,  that  the  leaves  not  only 
contain  air,  but  do  actually  inhale  it.     It  was  the  opinion  of  Priest- 
ley that  they  inhale  it  chiefly  by  the  upper  surface ;  and  it  has  been 
shown  by  Saussare  that  their  inhaling  power  depends  entirely  upoo 
the  organization.     Fruits  will  not  ripen,  and  roots  will  not  tbri^'e^ 
if  wholly  deprived  of  air;  and  hence  it  is  probable  that  they  inhale 
it  by  their  epidermis,  although  the  ])ores  by  which  it  eutera  should 
not  be  visiblej.     In  the  root,  indeed,  it  may  possibly  enter  in  com- 

*  See  8AUBfABE*8  £j7)er<me7i/«-— Keith's  Ph§,  Boi^Yoh  II.  49. 
t  See  FuneiUnu  tftke  Epidermis^  No.  242,  and  No.  321. 
i  A  very  interMting  article  appears  in  LetAnmU^t  d§  Ckemie^  4co.,  No.  48^  Ftk, 
1831,  on  the  maturation  of  fruitti,  by  M.  Convcrchel. 
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bination  with  the  moisture  of  the  soil ;  but  in  the  other  parts  of  the 
plant,  it  enters,  no  doubt,  in  the  state  of  gas.  Herbs,  therefore,  and 
the  soft  parts  of  woody  plants,  absorb  moisture,  and  inhale  gases, 
from  the  soil  or  atmosphere,  by  means  of  the  pores  of  their  epi- 
dermis, and  thus  the  plant  efiects  the  introsusceptiou  of  its  food.''" 
(Encyc.  of  Oard,^  739,  74-0,  from  Keith,  Vol.  II.,  c.  3.) 

386.  A9cen%  of  the  sap. — ''  The  means  by  which  the  plant  effects 
the  introsusoeption  of  its  food,  is  chiefly  that  of  absorption  by  the 
root.  But  the  fluids  existing  in  the  soil,  when  absorbed  by  the  root, 
are  designated  by  the  appellation  of  sap  or  lymph;  which,  before  it 
can  be  rendered  subservient  to  the  purposes  of  vegetable  nutrition, 
must  either  be  intermediately  conveyed  to  some  viscus  proper  to  give 
it  elaboration,  or  immediately  distributed  throughout  the  whole  body 
of  the  plant.  The  sap  is  in  motion,  in  one  direction  or  other,  if  not 
all  the  year,  at  least  at  occasional  periods,  as  the  bleeding  of  the 
plants  in  spring  and  autumn  sufficiently  illustrates.  The  plant 
always  bleeds  most  freely  about  the  time  of  the  opening  of  the  bud, 
for,  in  proportion  as  the  leaves  expand,  the  sap  flows  less  copiously, 
and  when  they  are  fully  expanded,  it  entirely  ceases.  But  this  sus- 
pension is  only  temporary,  for  the  plant  may  be  made  to  bleed  again 
in  the  end  of  autumn,  at  least,  under  certain  conditions.  If  an 
incision  is  now  made  into  the  body  of  the  tree,  after  a  short  but 
sharp  frost,  when  the  heat  of  the  sun,  or  mildness  of  the  air,  begins 
to  produce  a  thaw,  the  sap  will  flow  again.  It  will  also  flow  even 
when  the  tree  has  been  but  partially  thawed,  which  sometimes 
happens  on  the  south  side  of  a  tree,  when  the  heat  of  the  sun  is 
strong  and  the  win<l  northerly.  At  the  seasons  now  specified, 
therefore,  the  sap  is  evidently  in  motion;  but  the  plant  will  not 
bleed  at  any  other  season  of  the  year.'^ — {Idem,  74<1,  from  Kbitu, 
Vol.  II.,  page  102,  3.) 

887.  Conducting  tesseh, — In  order  to  convey,  in  as  few  words  as 
posBible,  a  distinct  idea  of  the  theories  advocated  by  some  of  our 
most  celebrated  phytologists,  and  with  a  view  to  introduce 
Knight^s  theory  of  vegetation,  and  Dutrochet's  electrical  hypothesis, 
it  will  be  requisite  to  (^uote  from  Dr.  Smithes  Ifttroduction  to 
JBoiany*  That  author  observes  in  his  eighth  chapter,  that,  ^'the 
grest  difficulty  has  been  to  ascertain  the  vessels  in  which  the  sap 
mns.  Two  of  the  most  distinguished  in(|uirers  into  the  subject, 
Malpighi  and  Grew,  believed  the  woody  fibres,  which  make  so  large 
a  part  of  the  vegetable  body,  and  give  it  consistence  and  strength, 
to  be  the  sap-vessels,  analogous  to  the  blood-vessels  of  animals,  and 
their  opinion  was  adopted  by  Du  Hamel.  In  support  of  this  theory, 
it  was  justly  observed  that  these  fibres  are  very  uum«TO\sA  «s&& 
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sti-ong,  nmiiing  longitudinally,  often  situated  with  great  uniformity, 
(nn  argument  for  their  great  importance,)  and  found  in  all  parts  of 
a  plant,  although  in  some  they  are  so  delicate  as  to  be  scarcely 
discernible.  But  philosophers  sought  in  vain  for  any  perforation, 
anything  like  a  tubular  structure,  in  the  woody  fibres,  to  counte- 
nance this  hypothesis,  for  they  are  divisible  almost  without  end,  like 
the  muscular  fibre.  This  difficulty  was  overlooked,  because  of  the 
necessity  of  believing  the  existence  of  sap-ve.ssels  somewhere;  for  it 
is  evident  that  the  nutrimental  fluids  of  a  plant  must  be  carried  with 
force  towards  certain  parts,  and  in  certain  directions,  and  that  this 
can  be  accomplished  by  regular  vessels  only ;  not,  as  Toumefort 
supposed,  by  capillary  attraction  through  a  simple  spongy  or  cottony 
substrmce."*' 

The  o])inions  alluded  to  in  the  foregoing  extract,  prevailed  about 
the  latter  end  of  the  seventeenth  and  the  beginning  of  the  eighteenth 
century;  for  Malpighi,  an  Italian  physician,  was  elected  fellow  of 
the  Royal  Society  of  London,  in  1669,  and  he  died  in  1694;  Dr. 
Grew^,  a  member  also  of  the  same  society,  died  in  1711 ;  Tourne- 
fort,  a  French  philosopher  and  botanist,  published  his  EUmens  de 
Botaniqne  in  1694,  and  died  in  1708;  and  Du  Hamel,  also  a 
French  philosopher,  died  in  1782.  Dr.  Smith  obsen^es,  that  he 
himself  received  the  first  hint  of  what  he  believed  to  be  the  true 
sap-vessels,  from  the  Second  Section  of  Dr.  Darwin'^s  Phytolopia^  a 
work  which  was  published  in  1801;  wherein,  "it  is  suggested  that 
what  have  been  taken  for  trachew — air- vessels  or  wind-pipes — are 
really  absorbents,  destined  to  nourish  the  plant,  or,  in  other  words, 
sap-vessels.  The  same  idea  has  been  adopted,  confirmed  by  experi- 
ments, and  carried  to  much  greater  perfection    by  Mr.  Knight*, 

whose  papers  in  the  Philosopldcal  Transactions^  for  1801,  1804,  and 

1805,  throw  the  most  brilliant  light  upon  it,  and,  I  think,  e&tablisi 
no  less  than  an  entirely  new  theory  of  vegetation,  by  which  the 
use  and  functions  of  the  principal  organs  of  plants  are  now,  for  thi 
first  time,  satisfactorily  explained.     In  a  young  branch  of  a  tree  oi 
shrub,  or  in  the  stem  of  an  herbaceous  plant,  are  found,  ranj 
round  the  centre,  or  pith,  a  number  of  longitudinal  tubes,  or  vesseh 
of  a  nmch  more  firm  texture  than  the  adjacent  parts,  and,  whe^' 
examined  minutely,  these  vessels  often  appear  to  be  constructed  wii 
a  spiral  coat.     Malpighi  asserts  that  these  vessels  are  always  foun^/ 
to  contain  air  only,  and  no  other  fluid;  while  Grew  reports  ibkSit 
he  sometimes  met  with  a  quantity  of  moisture  in  them;  both  judged 

*  It  cannot  bo  doubted  that  Dr.  Smith  mistook  Mr.   Knight's  ^t^en : 
Note  to  No,  388. 
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them  to  be  air-vessels.  Dr.  Darwin  suggested  their  real  nature  and 
use*  He  is,  perhaps,  too  decisive  when  he  asserts  that  none  of  them 
are  air-vessels,  because  they  exist  in  the  root,  which  is  not  exposed 
to  the  atmosphere.  We  know  that  air  acts  upon  tlic  plant  under 
ground,  because  seeds  will  not  vegetate  in  earth  under  the  exhausted 
receiver  of  an  air-pump.  (Phil.  Trans.^  No.  23.)  I  do  not,  however, 
mean  to  contend  that  any  of  these  spiral-vessels  are  air-vessels,  nor 
do  I  see  reason  to  believe  that  plants  have  any  system  of  longitudinal 
air-vessels  at  all,  though  they  must  be  presumed  to  abound  in  such 
as  are  transverse  or  horizontal.  Dr.  Darwin  and  Mr.  Knight  have, 
by  the  most  simple  and  satisfactory  experiments,  proved  these  spiral- 
vesaqla  to  be  the  channel  through  which  the  sap  is  conveyed.  The 
former  placed  leafy  twigs  of  a  common  fig-tree  about  an  inch  deep 
in  a  decoction  of  madder,  and  others  in  one  of  log-wood.  After 
some  hours,  on  cutting  the  branches  across,  the  coloured  liquors 
were  found  to  have  ascended  into  each  branch  by  these  vessels, 
which  exliibited  a  circle  of  red  dots  round  the  pith,  surrounded  by 
an  external  circle  of  vessels  containing  the  white  milky  juice,  or 
secreted  fluid,  so  remarkable  in  the  fig-tree." — (Smith'^s  Introduce 
Urn,  Ch.  8.) 

388.  Mr.  Kniffhfs  Theory. — "  Mr.  Knight,  in  a  similar  manner, 
inserted  the  lower  ends  of  some  cuttings  of  the  apple-tree  and  horse- 
chesnut  into  an  infusion  of  the  skins  of  a  very  black  grape  in  water, 
an  excellent  liquor  for  the  purpose.  The  result  was  similar.  But 
Mr.  Knight  pursued  his  observations  much  further  than  Dr.  Darwin 
had  done;  for  he  traced  the  coloured  liquid  even  into  the  leaves, 
^  but  it  had  neither  coloured  the  bark,  nor  the  sap  between  it  and  the 
wood;  and  the  medulla  was  not  affected,  or,  at  most,  was  very 
slightly  tinged.'  {Phil.  Trans.,  1801,  p.  335.)  The  result  of  all 
Mr.  Knight'^s  experiments  and  remarks  seems  to  be,  that  the  fluids 
destined  to  nourish  a  plant,  being  absorbed  by  the  root  and  become 
sap,  are  carried  into  the  leaves  by  these  vessels,  called  by  him  central 
vessels,  from  their  situation  near  the  pith.  A  particular  set  of  them, 
appropriated  to  each  leaf,  branches  oiF,  a  few  inches  below  the  leaf 
to  which  they  belong,  from  the  maiu  channels  that  pass  along  the 
albumum^  (see  No.  311,  fig.  12,)  and  extend  from  the  fibres  of  the 
root  to  the  extremity  of  each  annual  shoot  of  the  plant.  As  they 
approach  the  leaf  to  which  they  are  destined,  the  central  vessels 
become  more  numerous,  or  subdivided.  '  To  these  vessels,'  says  Mr. 
Knight,  ^the  spiral  tubes  are  ecert/where  appendages."*  By  this 
expression,  and  by  a  passage  in  the  following  page*,  377,  this  writer 

*  <•  The  whole  of  the  fluid,  wliich  passes  from  the  wood  to  the  leai^  seeing  t<>,w^ 
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might  fieem  to  consider  the  spiral  lino,  which  fonus  the  coats  of  these 
vessels,  as  itself,  a  pervious  tube;  or  else  that  he  was  speaking  of 
other  tubes  with  a  spiral  coat,  companions  of  the  sap-vessels;  but 
the  plate  which  accompanies  his  dissertation,  and  the  perspicuous 
mode  in  which  he  treats  the  subject  tlu'oughout,  prevent  our  mis- 
taking him  on  the  last  point.^* — (Idem,) 

It  is  evident  tluit  there  is  something  confused,  if  not  contradic- 
tory, in  the  foregoing  <lescription  of  Mr.  Knight's  theory;  for  if  that 
gentleman  believed  the  spiial  vessels  to  be  the  true  conductors  of  the 
sap,  how  hap])enH  it  that  he  assei*ts  "  the  spiral  tubes  wDl  noithei' 
carry  coloured  fluids,  nor  in  the  smallest  degree  retard  the  withering 
of  the  leaf,  when  the  central  te^sch  are  divided  ?  Which  are  tliese 
central  vessels  \  Are  they  not  the  large  ])unctuated  or  reticulated 
tubes,  (;jll — 313,)  those  vessels,  the  texture  of  which  is  membra- 
nous and  tubular  througliout,  to  which  the  spirals  are  appendages ; 
that  is,  with  which  they  are  in  close,  or  juxta  position,  or  round 
which  they  wra]),  or  are  folded  in  a  continuous  spiral  coiH  The  dis- 
section of  the  vascular  bundles  is  a  process  of  extreme  delicacy,  and 
even  of  difficulty,  but  I  think  I  have  observed  appearances  which 
justify  the  belief  that  the  spirals  are  generally  accessaries  to  the  sap- 
vessels,  and  not  themselves  the  main  conducts  of  the  sap:  what  their 
chief  functions  are,  and  what  the  modes  in  which  they  may  aid  the 
vital  currents,  I  have  endeavoured  to  point  out,  (or  rather  to  hint  at, 
in  order  to  excite  investigation,)  at  No.  332  of  the  first  section  for  July. 
With  a  few  to  elucidate  further  the  theory  of  Mr.  Knight,  I  extract 
the  following  passages  from  the  Encj/clopivdia  of  Gardening, 

381).    U7uit  are  the  channels  of  the  sap? — "There  are  simple 
tubes,  ])orous  tubes,  spiral  tubes,  mixed  tubes,  and  interrupted  tubes: 
through  which  of  these  docs  the  sap  ascend!     The  best  reply  to  this 
inquiry  has  been  furnished  by  Knight  and  Mirbel.     Knight  pre- 
])ared  some  annual  shoots  of  the  apple  and  horse-chesnut,  by  means 
of  circular  incisions,  so  as  to  leave  detached  rings  of  bark  with  insu- 
lated leaves  remaining  on   the  stem.      He   then  placed  them  in 
coloured  infusions,  obtained,  by  macerating  the  skins  of  very  black 
grapes  in  water;  and,  on  examining  the  transverse  section  at  the 
end  of  the  experiment,  it  was  found  that  the  infusion  had  ascended. 
by  the  wood,  beyond  his  incisions,  and  also  into  the  insulated  leaves^^ 
but  had  not  coloured  the  pith  nor  bark,  nor  the  sap  between  thev 
bark  and  wood.    From  the  above  experiment,  Knight  concludes  th 
the  sap  ascends  through  what  are  called  the  common  tubes  of 


evidently  to  be  conveyed  through  a  single  kind  qf  veuel;  for  the  9^rQi  (uUm  wl 
neither  carry  coloured  infusions,  nor  in  the  smallest  degree  retard  the  witlwriiy  s>^ 
the  leafwheii  the  central  veiueh  are  divided/* — yote  by  'Mr,  Knight, 
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wood  and  alburnum,  at  least  till  it  reaches  the  leaves :  thus  the  sap 
IS  conveyed  to  the  summit  of  the  alburnum.  But  Knight'^s  next 
object  was  to  trace  the  vessels  by  which  it  was  conveyed  into  the 
leaf:  the  apple  tree  and  horse-chesnut  were  still  the  subjects  of  expe- 
riment. In  the  former,  the  leaves  are  attached  to  the  plant  by  three 
strong  fibres,  or  rather  bundles  of  tubes,  one  in  the  middle  of  each 
leaf-stalk,  and  one  on  each  side.  In  the  latter,  they  are  attached  by 
several  such  bundles.  Now,  the  coloured  fluid  was  found>  in  each 
case,  to  have  passed  through  the  centre  of  the  several  bundles,  and 
throagh  the  centre  only,  tinging  the  tubes  throughout  almost  the 
whole  length  of  the  leaf-stalk.  In  tracing  their  direction  from  the 
leaf-stalk  upwards,  they  were  found  to  extend  to  the  extremity  of  the 
leaves;  and  in  tracing  their  direction  from  the  leaf-stalk  downwards, 
they  were  found  to  penetrate  the  bark  and  the  alburnum,  the  tubes 
of  which  they  join,  descending  obliquely  till  they  reach  the  pith, 
which  they  surround.  From  their  position.  Knight  calls  them  central 
tubes,  thus  distinguishing  them  from  the  common  tubes  of  the  wood 
and  alburnum,  and  from  the  spiral  tubes  with  which  they  were  every- 
where accompanied  as  appendages^  as  well  as  from  a  set  of  other 
tubes  which  surrounded  them,  but  were  not  coloured,  and  which  ho 
designates  by  the  appellation  of  external  tubes.  The  experiment 
was  now  transferred  to  tho  flower-stalk  and  fruit-stalk,  which  was 
done  by  placing  branches  of  the  apple,  pear,  and  vine,  furnished 
with  flowers  not  yet  expanded,  in  a  decoction  of  log- wood.  The  central 
vessels  were  rendered  apparent  as  in  the  leaf-stalk.  When  the  leaf 
of  the  former  was  fully  formed,  the  experiment  was  then  made  upon 
the  fruit-stalk,  in  which  the  central  vessels  were  detected  as  before; 
but  the  colouring  matter  was  found  to  have  penetrated  into  the  fruit 
also,  diverging  round  the  core,  approaching  again  in  the  eye  of  the 
fruit,  and  terminating  at  last  in  the  stamens.  It  was  by  means  of  a 
prolongation  of  the  central  vessels,  which  did  not  however  appear  to 
be  accompanied  by  the  spiral  tubes  beyond  the  fruit-stalk.  Such 
then  are  the  parts  of  the  plant  through  which  the  sap  ascends,  and 
the  vessels  by  which  it  is  conveyed.  Entering  by  the  pores  of  tho 
epidermis,  it  is  received  into  the  longitudinal  vessels  of  the  root,  by 
which  it  is  conducted  to  the  collar.  Thence  it  is  conveyed,  by  the 
longitudinal  vessels  of  the  alburnum,  to  the  base  of  the  leaf-stalk  and 
peduncle;  from  whence  it  is  further  transmitted  to  the  extremity  of 
the  leaves,  flower,  and  fruit.  There  remains  a  question  to  be  asked, 
intimately  connected  with  the  sap's  ascent.  Do  the  vessels,  con- 
ducting the  sap,  communicate  with  one  another  by  inosculation,'^ 
(from  in  and  osculatio — from  os-oris,  tho  mouth,  a  junction  of  one 
vessel  with  anotilier  by  the  orifices  or  mouths,)  ^^  or  othecwifi^^  %^  ^^^ 
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that  a  portion  of  their  contents  may  be  conveyed  in  a  lateral  direc- 
tion, and  consequently,  to  any  part  of  the  plant ;  or  do  they  form 
distinct  channels  throughout  the  whole  of  their  extent,  having  no 
sort  of  communication  with  any  other  set  of  tubes,  or  with  one 
another  I  Each  of  the  two  opinions  implied  in  the  question  has  had 
its  advocates  and  defenders.  But  I)u  Hamel  and  Knight  have 
shown  that  a  branch  will  still  continue  to  live,  though  the  tubes 
leading  directly  to  it  are  cut  in  the  trunk;  from  which  it  follo^va 
that  the  sap,  though  flowing  the  most  copiously  in  the  direct  line  of 
ascent,  is,  at  the  same  time,  also  diffused  in  a  transverse  direction.^ 
{Encyc,  746, — from  Keith,  Vol.  II.  115.) 

Keith  further  observes,  that  it  is  to  be  regretted  that  Mr.  Knight^s 
description  of  the  central  vessels  is  not  altogether  so  explicit  as  it 
could  be  wished.     To  which,  he  asks,  of  M.  MirbeFs  tubular  tissue 
of  large  tubes,  small  tubes,  simple  tubes,  porous  tubes,  spiral  tubes, 
and  mixed  tubes,  (see  No.  297,)  do  the  central  vessels  correspond  ? 
If  we  regard  their  respective  functions,  they  can  correspond  only  to 
the  small  tubes,  as  by  them  alone,  according  to  M.  Mirbel,  the  sap 
ascends.     After  all,  ^^  the  function  of  the  spiral  tubes  is  as  much  in- 
volve<l  in  obscurity,  as  ever.     Crrew,  who,  with  Malphigi,  regarded 
them  originally  as  being  destined  to  transmit  air,  is  known  to  have 
retracted  his  opinion,  or  at  least  to  have  modified  it,  so  that  be 
regarded  them   as   being  also   sap-vessels,  and  even   as   the  sole 
sajvA-essels  of  the  alburnum.      But  this  opinion  is  evidently  con- 
tradicted by  the  fact  that  no  trachcic  are  to  be  found  in  the  wood 
or  alburnum,  except  in  the  annual  shoot  immediately  surrounding 
the  pith ;  for  they  are  not  generated  in  the  succeeding  and  annual 
layers,   by  which  the  stem  and  trunk  are  augmented  in  width; 
and  they  are  obliterated  by  age  in  the  vicinity  even  of  the  pith 
itself. 

^'  It  is,  indeed,  the  opinion  of  Knight,  that  they  are  altogether 

inca])able  of  transmitting  moisture ;  but  this  can  refer  only  to  dieir 

p.     jj^    uncoiled  state  (see  fig.  19),  in  which  they  do  not  form  a 

tube,  but  merely  a  loosely  spiral  line :  for  in  the  coiled  up 

state  in  which  they  exist  in  the  living  vegetable,  and  in 

which  the  spires  are  united,  they  form  a  perfect  tube,  which 

we  cannot  regard  as  incapable  of  transmitting  moistufPi 

without  Home  proof.''     On  the  contrary,  Hedwig  affinnfl» 

that  in  Ciicurhlta  Pepo  and  Momordica  Ehterium^  in  which 

the  spirals  are  large,  the  juices  may  be  seen  issuing  from 

their  orifices,  if  the  section  be  inspected  immediately  after 

the  stem  is  divided. 

f^ueh  are  Keith's  remarks,  (Vol.  II.,  p.  119—121).    I  m\»V 
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bave  certainlj  obaerFed  interrupted  masses,  or  liuks,  as  it  were,  of 
fluid,  doeelj  reaembliDg  the  bubble  and  liquid  iu  the  tubular  spirit- 
level  of  a  theodolite;  the  vessels  were  ringed  transversely,  but 
^iriiethar  they  were  spiral  or  punctuated  tubes,  no  microscopic  power 
that  I  applied  was  capable  to  determine. 

390.  Causes  of  the  ascent  of  the  sap. — After  an  attentive  compa- 
riioa  of  the  facts  adduced  in  the  two  preceding  numbers,  little  doubt 
can  remain  that  by  the  term  central  tubes^ — those  which  conduct 
coloured  infusions, — Mr.  Knight  does  not  mean  to  convey  the  idea, 
that  the  spiral  vessels  are  the  real  and  re^^ular  conductors  of  the 
sap ;  nor  does  dissection,  I  think,  warrant  any  other  conclusion  tlian 
that  the  sap-vessels  are  (though  not  without  exceptions)  those  hollow 
membranous  tubes  to  which  the  spirals  arc  adjuncts  or  accessaries* 
C-oloured  fluids  do  certainly  ascend  through  a  portion  of  the  vege- 
table vessels,  but  produce  no  effect  on  the  greater  i>art  of  the  vege- 
table structure.  If  cuttings  of  the  young  shoots  of  the  vine,  apple, 
cumot,  elder,  sage,  and  of  many  other  plants,  be  placed  for  some 
honn  in  a  decootion  of  log-wood  or  Brazil  wooil,  they  exhibit,  when 
cut  across  above  the  |)art  immersed,  circles,  or  detached  masses  of 
bfownish  red  dots;  but  the  cellular  membrane  surrounding  these 
dots,  the  pith,  and  the  bark,  exhibited  no  traccH  of  this  colouring 
matter. 

If  hnffitudinal  cuttings  be  examined,  the  course  of  the  tubes  miiy 
often  be  ascertained  by  the  effects  of  tlic  coloureil  infusions ;  but  so 
minute  is  each  individual  vessel  of  a  bundle,  composed,  probably, 
of  froni  fifty  to  a  hundred  tubes,  that  the  precise  structure  can 
scarcely  be  determined.  In  fact,  the  subject  is  one  on  which  the 
most  cmitradictory  opinions  prevail ;  and  viewing  it  in  this  light, 
the  author  of  The  Treatise  on  Vegetable  Phyaiologt/^  observes,  tliat, 
while  the  subject  of  the  functions  of  the  vessels  remains  undecided, 
"the  following  hypothesis  may  be  hazarded: — Tliat  the  spiral 
Vessels  are  intended  for  conveying  upwards  the  sap  in  you7iff  pUuits 
and  shoots^  and  that  they  accomplish  this  with  a  \ery  moderate  im- 
pulse, owing  to  the  easy  contraction  of  the  fibre,  lessening  the 
diameter  of  successive  portions  of  tlic  vessel,  and  thus  raising  the 
sapi,  forced  into  it,  by  an  impulse,  communicated  in  the  radical 
fibrils :  but  that,  as  in  the  more  advanced  age  of  the  plant,  the 
strength  of  the  coats  of  the  radical  fibril  increases,  no  contracting 
power  in  the  coats  of  the  vessels  becomes  recjuisite,  and  all  that  is 
necessary,  is  a  sufficient  strength  of  the  coats  of  the  vessels  to  resist 
the  pressure  of  the  ascending  fluid,  which  receives  its  impulse  in  the 
^ots,  and  ascends  as  it  were,  through  dead  tubes.  The  nature  of 
thb  impulse,  and  the  effect  which  it  produces  on  the  progreBA  oC  t]L\^ 


W>»1 
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sap,  (for  there  is  no  circtdation  of  that  fluid,)  will  be  fVilly  explained 
in  the  Treatise  m  the  Ftwctiom  of  Plants^''  (p.  8.)  It  happens, 
unfortunately,  that  although  this  passage  was  published  in  JNovem- 
ber,  1827,  about  twenty  months  have  since  elapsed,  without  pro- 
ducing that  most  desirable  I'reatise  on  the  vegetable  functions. 

The  late  Mr.  Knight,  in  one  of  his  invaluable  letters,  assured 
me,  that  he  had  seen  ample  reason  to  retract  his  opinion  concemin<T 
the  central  vessels,  which  he  formerly  considered  as  the  direct  con- 
ducts of  the  sap.  He  discovered  that,  it  is  through  vessels  cellular 
in  structure,  and  not  through  the  tubes  of  the  alburnum,  that  the  sap 
ascends.  By  the  most  minute  and  accurate  observations  and  expe- 
riments, Mr.  Knight,  in  conjunction  with  his  friend  M.  Dutrochet, 
arrived  at  this  conclusion,  and  also  that  the  spirals  conduct  no  fluid 
whatever,  unless  it  be  air.  In  fact,  when  we  carefully  examine  the 
tubes  commonly  considered  as  such ;  and  compare  their  dry,  fibrous 
texture,  with  the  juicy,  membranous  condition  and  structure  of 
the  cells  of  the  alburnum  and  bark,  I  can  scarcely  hesitate  to  sub- 
scribe my  cordial  acquiescence  with  the  opinions  of  these  two  eminent 
physiologists.  I  may  add  that,  the  endosmosis^  or  active  permea- 
bility of  membrane — so  ably  demonstrated  by  M.  Dutrochet  and 
Dr.  Mitchell,  of  America — tends  very  powerfully  to  support  the  hypo- 
thesis, that  the  sap  of  plants  and  trees  ascends  through  the  cells  of 
the  alburnum;  and  that  the  spirals  and  other  tubes,  (tliough  they 
may  at  times,  contain  fluids,)  should  be  regarded  as  meckanied 
agents  of  support,  elasticity  and  motion,  rather  than  as  vehicles  of 
conduction. 

391.  The  opinions  entertained  by  philosophers  of  different  perieii. 
concerning  the  sap's  ascent,   may  be  collected  from   the  follovr- 
ing   abbreviated    quotations,    chiefly    from    Keith'^s    PAy$iolofieal 
Botany,     Some  supposed   that  in  the  spring,  great  quantities  of 
moisture  are  absorbed  by  trees  from  the  atmosphere,  and  hence  the 
source  of  the  abimdance  of  sap ;  others  ascribed  its  ascent  to  capil- 
lary attraction,  or  that  power  by  which  fluids  ascend  in  tubes  of 
extremely  fine  or  hair-like  perforations ;  and  that  the  pemianenee 
of  the  action  of  this  power  depended  upon  the  evaporation  from  the 
leaves.     On  the  supposition  that  the  cuticle  of  plants  was  vascular, 
and,  as  in  the  instances  of  trees  and  shrubs,  possessing  extenud 
orifices,  some  reasoned  that  ''  in  the  early  part  of  spring,  the  gsntle 
heat  expands  the  mouth  of  these  vessels,  before  contracted  hj  the 
winter's  cold.    Into  these  orifices,  the  external  air  rushes  and  prefftf 
down  to  the  roots.    To  these  it  gives  energy,  as  it  does  to  the  moriig 
fibres  of  animals ;  and  by  its  pressure  it  may  assist  in  piopelluBgthB 
Juices  upwards.    An  additional  quantity  of  air  is  evoli^  by  ths 
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internal  motioiui  of  plants,  and  the  whole  passes  off  with  the  per- 
^irable  matter.  In  this  way,  there  seems  to  be  a  ciroulation  of  air 
trough  plants,  assisting,  and  assisted  by,  the  powers  which  move 
tiie  juices.  On  this  account,  trees  overgrown  with  moss,  have  few 
leaves,  weak  shoots,  and  no  fruit.""— *(See  ^^ Botany^'"  Londofh  Encyc^ 
p.  2S5.) 

Grew  ascribes  the  ascent  to  two  causes ;  ^^the  volatile  nature  of 
the  sap,  and  magnetic  tendency,  aided  by  the  agency  of  fermen- 
tation.^ These  expressions  are  somewhat  dark  and  involved,  but 
they  indicate  that  the  philosopher,  of  whom  Dr.  Smith  observes,  ^'  it 
was  the  character  of  this  excellent  man  to  observe  every  thing 
without  reference  to  any  theory,  and  his  book  is  a  storehouse  of 
fiMSts  relating  to  vegetation,"" — that  this  observant  philosopher  had 
received  impressions  from  iacts  which  led  his  mind  to  conclude  that 
plants  were  operated  upon  by  agencies  which,  had  the  science  of 
modem  chemistry  been  then  understood  by  him,  he  would  have 
eonsidered  as  identical  with  those  of  electro-chemical  attraction  and 
decomposition. 

*'  Malpighi  was  of  opinion  that  the  sa]3  ascends  by  means  of  the 
eontraistion  and  dilatation  of  the  air  contained  in  the  air-vessels. 
M.  de  la  Hire,"^  a  French  mathematician,  who  died  in  April,  1718, 
**  attempted  to  account  for  the  phenomenon,  by  combining  together 
Uie  theories  of  Grew  and  Malpighi ;  and  Borelli,""  a  Neapolitan  pro* 
fcssor  of  philosophy  and  mathematics  at  Florence  and  Pisa,  after- 
wards  made  by  Christina,  the  ex-queen  of  Sweden,  then  at  Rome,  a 
member  of  her  academy  of  learned  men,  and  who  died  in  1769, 
**  endeavoured  to  render  their  theory  more  perfect,  by  bringing  to  its 
aid  the  influence  of  the  condensation  and  rarefaction  of  the  air  and 
juices  of  the  plant. 

392.  Agency  of  Heat. — Du  Hamel  endeavoured  to  account  for 
the  phenomenon  from  the  agency  of  heat,  and  chiefly  on  the  follow- 
ing grounds — because  the  sap  begins  to  flow  more  copiously  as  the 
warmth  of  spring  returns ;  because  the  sap  is  sometimes  found  to 
flow  on  the  south  side  of  a  tree,  before  it  flows  on  the  north  side ; 
because  plants  may  be  made  to  vegetate,  even  in  winter,  by  means 
of  forcing  them  in  a  hot-house ;  and  because  plants  raised  in  a  hot- 
house produce  their  fruit  earlier  than  such  as  vegetate  in  the  open 
air.  There  can  be  no  doubt  of  the  great  utility  of  heat  in  forward- 
ing the  progress  of  vegetation;  but  it  will  not  therefore  follow,  that 
the  motion  and  ascent  of  the  sap  are  to  be  attributed  to  its  agency. 
On  the  contrary,  it  is  well  known  that  if  the  temperature  exceeds  a 
eertain  degree,  it  becomes  then  prejudicial  both  to  the  ascent  of  the 
lap,  and  also  to  the  growth  of  the  plant. 

5S^ 
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"Hales" — (Dr.  Stephen  Hales,  author  of  Vegetable  SUitics,  and 
Vegetable  Ussays,  who  died  in  January,  1761) — '^  found  that  tho 
sap  flows  less  rapidly  at  mid-Hlay,  than  in  the  morning ;  and  every 
body  knows  that  vegetation  iH  less  luxuriant  at  midsummer  than  in 
the  spring.  There  are  many  plants,  such  as  the  arbutus,  hiurustinus, 
and  the  mosses,  that  will  continue  not  only  to  vegetate,  but  to  pro- 
trude their  blossoms,  and  mature  their  fruit,  eveu  in  the  midst  of 
winter ;  so  that  although  heat  does,  no  doubt,  facilitate  the  ascent  of 
the  sap  by  its  tendency  to  make  the  vessels  expand,  yet  it  cannot  be 
regarded  as  tho  efficient  cause,  since  tho  sap  is  proved  to  be  in 
motion,  even  throughout  the  whole  of  the  winter.  Du  Hamel  en- 
deavours, however,  to  strengthen  the  operation  of  heat  by  means  of 
the  influence  of  humidity,  as  being  powerful  in  promoting  the  ascent 
of  the  sap,  whether  as  relative  to  the  season  of  the  year,  or  time  of 
the  day.  The  influence  of  the  humidity  of  the  atmosphere  cannot 
be  conceived  to  operate  as  a  propelling  cause,  though  it  may  easily 
be  conceived  to  operate  as  affording  a  facility  to  the  ascent  of  tho 
sap  in  one  way  or  other;  which,  under  certain  circumstances,  is 
capable  of  most  extraordinary  acceleration,  btU  particularly  in  that 
state  of  the  atmosphere  tchich  forebodes  or  precedes  a  storm.  In  such 
a  state,  a  stalk  of  wheat  Wtis  observed  by  Du  Hamel  to  grow  three 
inches  in  three  days ;  a  stalk  of  barley,  six  inches,  and  a  shoot  of 
vine,  almost  two  feet;  but  this  is  a  state  that  occurs  but  seldom,  and 
cannot  be  of  much  service  in  tho  general  propulsion  of  tho  sap.  Oa 
this  important  subject,  Linnneus  appears  to  have  embraced  the  opinion 
of  Du  Hamel,  or  an  opinion  very  nearly  allied  to  it ;  but  does  not 
seem  to  have  strengthened  it  by  any  now  accession  of  argument;  » 
that  none  of  the  hitherto  alleged  causes  can  be  regarded  as  adequate 
to  the  production  of  the  effect."' — (Encye.  of  Gardeninp^  from  Kbith, 
Vol.  II.  125,  &c.) 

393.  Saussare^s  theory  of  irritability. — "  Perhaps  the  only  cause 
that  lias  ever  been  suggested  as  at  all  adequate  to  the  production  of 
the  effect  is  that  alleged  by  Saussare.     According  to  him,  the  caiue 
of  the  sap's  ascent  is  to  be  found  in  a  peculiar  species  of  irritability 
inherent  in  the  sap-vessels  themselves,  and  dependent  upon  vqpe* 
table  life;  in  consequence  of  which  they  are  rendered  capable  of  > 
eertain  degree  of  contraction,  according  as  the  internal  surface  ii 
affected  by  the  application  of  stimuli,  as  well  as  of  subsequent  dihr 
tion,  according  as  the  action  of  the  stimulus  subsides ;  thus  ailoii^ 
ting  and  propelling  the  sap  by  alternate  dilatation  and  contnetiiik 
In  order  to  give  elucidation  to  the  subject,  let  the  tube  be  suppoMJ 
to  consist  of  an  infinite  number  of  hollow  cylinders,  imited  oneto 
another;  and  let  the  sap  be  supposed  to  enter  the  fint  oylindtfV'  ky 
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miction,  or  by  tsipillary  attractioti,  or  by  any  other  adequate  means; 
dien  the  first  cylinder  being  excited  by  the  stimulus  of  the  sap, 
begins  gradually  to  contract,  and  to  propel  the  contained  fluid  into 
Ae  cylinder  above  it.  But  the  cylinder  above  it,  when  acted  on  in 
the  same  manner,  is  affected  in  the  same  manner;  and  thus  the 
fluid  is  propelled  from  cylinder  to  cylinder,  till  it  reaches  the  summit 
of  the  plant.  So  also,  when  the  first  cylinder  has  discharged  its 
contents  into  the  second,  and  is  no  longer  acted  upon  by  the  sap, 
il  begina  again  to  be  dilated  to  its  original  capacity,  and  prepared 
ibr  tho  intro-susception  of  a  new  portion  of  fluid.  Thus  a  supply 
is  constantly  kept  up,  and  the  sap  continues  to  flow.^' — (Idem^ 
18t«.) 

894.  Afr.  Kn  ighfs  theory  of  coniractio^n  and  dilatation. — "  Knight 
has  presented  us  with  a  theor)',  which,  whatever  may  bo  its  real 
ralue,  merits  at  least  our  particular  notice  as  coming  from  an  author 
who  stands  deservedly  high  in  the  list  of  phytological  writers.  This 
theory  rests  upon  the  principle  of  the  contraction  and  dilatation,  not 
of  the  sap-vessels  themselves,  as  in  the  theory  of  Saussare,  but  of 
what  Knight  denominates  the  silver  grain^  assisted,  perhaps,  by  heat 
and  humidity  expanding  or  condensing  the  fluids.^^ 

On  this  subject  of  the  silver  grain.  Sir  Humphry  Davy  ob- 
serves : — **  In  the  arrangement  of  the  fibres  of  the  wood,  there  are 
\wo  distinct  appearances.  There  are  series  of  white  and  shining 
tuhinse,  which  shoot  from  the  centre  towards  the  circumference,  and 
these  oonatitute  what  is  caUed  the  silver  grain  of  the  wood.  There 
are  likewise,  numerous  series  of  concentric  layers,  which  are  usually 
tailed  the  tpurious  grain,  and  their  number  denotes  the  age  of  the 
tfiee.  The  silver  grain  is  elastic  and  contractile,  and  it  has  been 
lapposed  by  Mr.  Knight,  that  the  contractions  produced  in  it  by 
changes  of  temperature  are  the  principal  causes  of  the  sap'^s  aacent^^^ 
{mrd  Agricultural  Lecture.) 

As  Keith  observes,  the  term  tiher  grain  seems  to  be  synony- 
maofl  with  that  of  the  medullary  rays  already  noticed  at  No.  326. 
On  a  longitudinal  cleft  being  made  in  the  trunk  of  most  trees,  but 
particularly  of  an  elm,  they  appear  in  fragments  of  thin  and  vertical 
Scales,  in  plates,  interlacing  the  ascending  tubes  in  a  transvenie 
direction,  and  touching  them  at  short  intervals,  so  as  to  appear  like 
irregular  wicker  work,  or  a  sort  of  web.  Such,  then,  being  the  close 
^nioii  of  the  plates  and  sap-vessels,  the  propulsion  of  the  sap  in  the 
latter  may  be  accounted  for,  by  the  alternate  contraction  and  dilatar 

^  Horace  Benedict  de  Saussare  was  a  native  of  Geneva :  he  wrote  many  essays, 
ltc.9  relating  to  philoM^hy  and  natural  history.  In  1788,  he  reached  the  rammit 
of  Mont  Blanc    He  died,  at  the  age  of  fiO  years,  on  the  22d  of  J«aaraaary)  V)«^ 
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tion  of  the  silver  grain,  if  wc  allow  it  to  bo  susceptible  to  change  of 
temperature.  Such  appears  to  bo  the  theory,  and  it  was  thought  to 
be  established  by  the  following  facts  : — *'  On  the  surface  of  an  oaken 
plank  that  was  exposed  to  the  influence  of  the  sun's  rays,  the  trans- 
verse layers  were  observed  to  be  so  considerably  affected  by  change 
of  temperature  as  to  suggest  a  belief  that  organs  which  were  still  so 
restless  now  that  the  tree  was  dead,  could  not  have  been  formed  to 
be  altogether  idle  while  it  was  alive.  Accordingly  on  the  surface  of 
the  trunk  of  an  oak,  dc])rived  of  part  of  its  bark,  tho  longitudinal 
clefts  and  fissures,  which  were  perceptible  during  tho  day,  were  found 
to  close  during  the  night.  But,  in  the  act  of  dilating,  they  must  press 
unavoidably  on  the  longitudinal  tubes,  and  consequently  propel  the 
sap ;  while  in  the  act  of  contracting,  they  again  allow  the  tubes  to 
expand,  and  take  in  a  new  supply.'*' 

395.  Dutrochefs  electrical  theortf, — Professor  Amici,  of  Modena, 
having  by  the  microsco])e  observed,  in  the  aquatic  plant,   called 
chara  vtd/fariit^  a  regular  circulation  of  the  sap,  whereby  transparent 
globules,  of  various  sizes,  appeared  to  circulate  in  regular  and  unin- 
terrupted motion,  in  two  opposite  alternating  streams,  in  the  two 
halves  or  sections  of  the  same  single  cylindrical  vessel,  which  runs 
length waA'a  through  tho  fibres  of  the  plant,  attended  with  other 
curious  phenomena,  ascribed  the  whole  to  galvanic  agency ;  since, 
''  bif  means  of  pahanism^  water  may  be  conducted  from  tho  positive 
to  the  negative  pole,  raised  contrary  to  the  laws  of  hydraulics,  abore 
its  level,  and  made  to  ])ass  through  the  pores  of  a  bladder  which  arc 
otherwise  impermeable."     M.  Schultz,  of  Berlin,  ^*  noticed  a  rapid 
movement  of  the  sap  in  the  nerves  of  a  leaf  of  chelidonium  majtu 
(celandine),  when  examined  by  the  microscope;  and  he  satisfied 
himself  that  he  saw  two  distinct  currents,  namely,  one  ascending, 
and   another  descending."      M.  Dutrochet,   correspondent  of  the 
Institut  at  Paris,  undertook  the  investigation  of  this  delicate  subject, 
and  the  result  of  his  labours  are  four  papers  or  treatises,  published 
at  Paris,  in  the  years  1826,  1827,  and  1828;  the  first  of  which  ii 
entitled,   ^'  VAgmt  imtnediat  du  Moweement  vitaly   dltoiU  dam  » 
nature^  ei  dans  8a  mode  d* action^  chez  les  vegetaux  et  ches  les  aniwianit!' 
^'  M.  Dutrochet  commences  his  inquiry  with  a  determination  of  the 
channels  by  which  the  sap  is  conveyed  through  plants.     M.  Deem- 
dolle  had  supposed  that  the  sap  ascends  through  what  he  called  the 
lymphatic  vessels,  tlie/attues  trachew  of  Mirbel*;  and  the  tnidirf 
this  conjecture  has  been  put  beyond  a  doubt,  by  Dutrochet    TbeM 
vessels  are  situated  both  in  the  alburnum  and  heart-wood,  but  ih^ 

*  These  ore  uot  the  spiral  vessels,  but  othen,  with  membruioiw  sidM^dMcri^ 
at  y'o.  91 L 
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Are  never  found  in  the  bark,  nor  in  the  medulla.  These  sap-veasels 
are  simple  tubus  without  valves,  and  liave  no  lateral  communication 
with  each  other/' 

His  experiments  led  him  to  conclude  that  the  spongiolwy  or  oval 
spongy  bodies,  which  are  attached  to  the  fibrils  of  the  roots,  imbibe 
fluids  from  the  soil,  and  cause  it  to  pass  into  the  ascending  sap- 
vessels  by  the  aid  of  electricity. — (See  article  Water^  page  108, 
No.  103— e.) 

396.  Natureof  the  impMiug  Force. — '^Having  taking  the  csM^um, 
or  Uind-gnt,  of  a  chicken,  and  cleansed  it  with  pure  water,  he  filled 
it  half  full  with  196  grains  of  milk;  and  having  tied  up  its  open 
extremity,  he  placed  it  in  water.  At  the  end  of  twenty-four  hours, 
the  osecum  had  imbibed  73  grains  of  water:  and  in  twelve  hours 
more,  the  quantity  of  matter  imbibed  was  117  grains,  and  the  cascum 
bad  become  swollen.  From  this  period,  the  caecum  experienced  a 
gradnal  diminution  of  weight,  and  at  the  end  of  thirty-six  hours,  it 
bad  lost  64  grains  of  the  water  which  had  formerly  entered  it,  and 
the  contained  milky  fluid  had  grown  putrid. 

Here,  then,  we  have  exhibited  to  us  two  opposite  actions  of  the 
erganio  membrane: — First,  that  by  which  the  water  is  imbibed; 
and  second,  that  by  which  it  is  expelled.     In  the  first  of  these  cases, 
the  milk,  or  internal  fluid,  was  denser  than  the  water,  or  external 
fluid;  and  while  this  state  of  the  fluid  continued,  the  ca)cum  con- 
tinued to  imbibe  the  water ;  but  as  soon  as  the  milky  fluid  became 
putrid,  and  thinner  than  the  external  water,  the  latter  passed  out  of 
theciecnm  as  rapidly  as  it  formerly  entered  it.     To  these  two  powers 
by  which  an  external  fluid  can  be  taken  into  an  organic  cavity,  and 
again  discharged  from  it,  M.  Dutrochet  has  given  the   names  of 
Endoemase^  and  Exasmase ;  the  one  derived  from  evSov^  intcardy  and 
toa-fAOfy  an  impube ;  and  the  other  from  €^,  oiU,  and  (oafMos^  an  ifn- 
pube.     As  the  turgidity  produced  by  the  imbibition  of  the  water 
stretches  the  sides  of  the  caecum,  so  as  to  cause  them  to  re-act  on  the 
enclosed  fluid,  our  author  was  of  opinion  that  this  re-action  would  be 
capable  of  causing  it  to  rise  in  a  tube  fixed  to  the  caecum,  when  in  a 
state  of  endosmose.     He  accordingly  took  a  glass  tube,  twenty«four 
inches  long,  and  about  one-fifth  of  an  inch  in  bore,  and  fixed  one  end 
in  the  caecum  of  a  chicken,  containing  a  solution  of  gum-arabic. 
The  glass  tube,  being  held  in  a  vertical  position,  and  the  caecum 
being  immersed  in  rain  water,  the  enclosed  fluid  rose  in  the  tube, 
and  at  the  end  of  twenty-four  hours  it  began  to  discharge  itself  ftom 
the  nj^r  orifice.     This  overflow  continued  for  two  days,  when  it 
began  to  sink.     Upon  opening  the  caecum  on  the  fourth  day,  the 
enclosed  fluid  was  found  in  a  state  of  putridity.     M.  DntroQliet  oV 
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taiuocl  similar  results  by  Hubstituting  for  tho  caecum  the  iuflated 
bladder  of  the  colutea  arborescent^  or  bladder  senua.'^ 

3^7.  Inquiry  into  the  Cause, — "  An  experiment  by  Porret  could 
not  fail  to  suggest,  that  the  phenomenon  exhibited  by  animal  and 
vegetable  membranes  Was  the  result  of  electrical  action.     This  che- 
mist having  divided  a  cylindrical  jar  into  two  compartments,  by  a 
piece  of  bladder,  he  filled  one  of  the  compartments,  and  left  the 
other  almost  empty,  with  only  a  few  drops  of  water  in  it.     When 
the  zinc  pole  of  a  galvanic  pile  was  placed  in  the  full  compartment, 
and  the  copper  pole  in  the  empty  one,  the  waiter  passed  from  the  full 
into  the  empty  compartment,  and  rose  in  the  latter  much  higher 
than    it  originally  stood   in  tho  former.     Following  up  the  idea 
suggested  by  this  remarkable  experiment,  M.  Dutrochet  tied  the 
extremities  of  two  tubes,  one  of  which  w^as  capillary,  to  the  pod 
of  the  colutea  arborescens.     He  now  introduced  tlie  nez/attee  wire 
through  the  cork  of  the  ordinary'  tube,  into  the  i)od,  and  then  im- 
mersed the  positite  wire  into  a  vessel  of  water  in  which  the  pod  was 
placed.     Tlie  ]»od  quickly  became  swollen  by  the  imbibition  of  the 
external  water ;  and  the  water,  rising  in  the  capillary  tube  flowed 
over  its  u])pcr  extremity,  exactly  in  the  same  manner  as  it  would 
have  done  b}'  virtue  of  the  force  of  endosmosc,  had  the  pod  separated 
two  fluids  of  (liiTorent  densities.     The  same  result  was  obtained  by 
substituting  the  csecum  of  a  chicken  in  ])lace  of  the  vegetable  mem- 
brane.   That  endosmosc  was  an  electrical  action  was  rendered  highly^ 
probable  by  tho  following  experiment; — Our  author  introduceil  th^ 
white  of  an  egg  into  the  caecum  of  a  chicken,  and  when  it  was  nearl>^?" 
full,  he  closed  it,  and  i)lungcd  it  into  water.     The  ca.*cum  speedilwf 
became  turgid ;    and  after  the  action  had  continued  some  hours,  ^s 
layer  of  coagulated  albumen  was  found  upon  its  inner  surface — on   ^ 
of  tho  known  effects  of  voltaic  action.''     Fron)  the  experiments  now^ 
briefly  described,  M.  Dutrochet  concludes,  *'  That  it  is  by  the  actii 
of  tndosmose  that  the  sap  is  raised  to  the  highest  summit  of  trees  co 
trary  to  its  natural  gravity ;  and  that  this  force  is  the  result  of  tl^M 
trical  action^'* 

Such  is  the  outline  of  the  theory  of  Dutrochet  as  extracted  almc^^ 
verbatim  from  the  Foreign  Itetiew  of  Jan.  1829.     Tho  hypotliesift    is 
evidently  founded  u])on  the  philosophical  fact,  that  electric  action  is 
frequently  excited  between  fluids  of  difierent  densities,  when  &Jkcb 
fluids  are  separated  by  some  membranous  substance ;  and  he  ihus 
exemplifies  the  fact: — "  If  we  put,""  says  he,  "the  albumen ""  (tie 
white)  '^  of  an  egg  into  a  wide  glass  tube,  and  if  pure  ni-ater  be 
carefully  poured  upon  it  from  above,  no  mixture  of  the  two  fluidi 
.will,  take  place,  and  tlie  line  of  demarcation  which  aepunites  tbem 
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tfrlll  -li©  diatinctly  seen.  But  this  line  of  demarcation  will  never  v»ry, 
and  the  albumen  will  undergo  no  augmentation  of  volume,  however 
long  the  experiment  be  continued.  This  proves  beyond  a  doubt, 
that  the  albumen  has  no  affinity  for  the  water  which  covers  it; 
whereas,  if  the  same  two  substances  are  separated  by  a  membrane^  the 
water  will  pass  across  it,  and  accumulate  itself  on  the  side  of  the 
albumen,  and  speedily  mix  with  it.  Hence,  it  is  to  another  cause 
than  to  the  reciprocal  affinity  of  fluids  that  we  must  attribute  this 
phenomenon  f^  and  this  cause  the  author  conceives  to  l)e  eileetricitif^ 
generated  by  the  contact  of  the  two  fluids  with  the  separating 
membrane. 

The  electricity  so  generated  is  not  discoverable  by  the  galvanos* 
cope ;  it  is  not  to  be  detected  by  instruments ;  hence,  its  presence 
is  denied,  or,  at  least,  doubted  by  many ;  and  this  is  a  natural  con* 
sequence  of  the  present  state  of  the  electrical  science.  Electricity  in 
masses^  is  the  thing  sought  for,  and  studied;  but  the  electricity  of 
nature,  that  subtle  specific  fluid,  which  is  the  source  of  all  chemical 
attraction  and  chemical  union,  is  but  little  thought  of,  and  still  less 
understood;  although  there  docs  not  exist  throughout  all  nature 
another  agent,  to  whose  operation  we  can  refer  the  secret  and  silent 
changes  of  the  atmosphere,  from  a  dry  to  a  moist  state,  and  eice  versd^ 
or  to  speak  more  correctly,  by  which  we  can  hope  to  account  for  the 
conversion  of  aqueous  vapours  into  atmospheric  air — a  change  produc- 
tive of  increased  weight  and  density; — or,  for  the  reproduction  of 
aqueons  vapours,  in  consequence  of  the  decomposition  of  air  through 
which  decomposition,  the  aerial  volume  is  rendered  less  dense  and 
specifically  lighter. 

398.  Consequences  of  Dutrochefs  Theory, — The  Reviewer  is  cer- 
tainly correct,  when  he  observes,  at  page  91,  that,  "  to  the  science  of 
vegetable  physiology,  the  discoveries  of  M.  Dutrochet  have  an  imme- 
diate application.  They  form,'"  he  adds,  "an  epoch  in  its  history : 
as  from  a  new  goal,  the  science  starts  with  powerful  instruments  of 
research,  and  with  fresh  prospects  of  success.  The  discovery  of 
endosmose,  and  of  the  cause  of  the  ascent  of  the  sap  in  plants,  is,  to 
vegetable  physiology,  what  the  establishment  of  the  law  of  gravity 
was  to  astronomy.  While  it  binds  together  the  scattered  ele- 
ments of  the  science  it  lays  the  foundation  of  an  inductive  super* 
structure,  which  can  be  reared  only  by  men  of  varied  talent,  who 
combine  the  accomplishments  of  the  chemist  and  the  natural 
philosopher,  with  the  knowledge  and  patient  observation  of  the 
botanist."^ 

Subsequent  to  the  appearance  of  the  first  edition,  I  was  sorry  to 
perceive  that  M.  Dutrochet  speedily  abandoned  his  liypotheidA^^Qt  ^\2a 
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inoro  purely  mathematical.  Every  philosopher^  who  by  argument, 
or  by  more  minute  observation,  becomes  convinced  that  he  has  been 
under  a  mistake,  is  perfectly  justified  in  abandoning  an  hypothesis 
which  he  believes  to  be  no  longer  tenable ;  and  he  ought  to  be  hiuded 
for  the  candour  which  leads  him  to  avow — what  we  may  still  regret 
— the  change  of  his  o])inion. 

To  effect  the  introsusception  of  the  prepared  fluids  into  the  roots, 
and  the  propulsion  of  the  sap  through  the  cellular  vessels  by  which 
it  ascends,  we  must  look  for  an  agency  more  appropriate  and  power- 
ful than  any  which  has  been  advocated  by  the  philosophers  whose 
theories  have  been  mentioned  in  the  preceding  paragraphs.  If  we 
are  not  prepared  to  admit  that  the  vegetable  vital  principle  exerts 
itself  in  such  a  way  as  to  leave  little  doubt  that  plants  are  thereby 
endued  with  sensation  and  volition,  we  Iiave,  1  think,  no  other  alter- 
natiA*e,  than  to  consider  them  as  beings  possessing  an  organised 
structure,  that  constitutes  them  the  immediate  instruments  of 
electric  conduction,  the  laboratories  of  light;  by  the  electrizing 
principle  of  which,  a  multitude  of  chemical  changes  are  effected, 
and  substances  produced,  that  are  of  the  utmost  utility  to  man  and 
animals. 

399.  Electrical  Theory  of  ike  Caitte  of  the  tSap's  Ascent. — To 
prevent  needless  repetition,  the  reader  is  referred  to  the  electrical 
theory  at  No.  66,  and  to  the  theory  on  vegetable  nutrition  at  c,  No. 
103.     To  these  it  may  be  added,  that — the  solar  lighty  in  its  paseage 
through  the  vegetable  vessels,  operates  bg  induction^  and  attracts  those 
/Iff  ids  which  hate  been  prepared  bg  electro^emical  agency^    in  thr 
immediate  neighbourhood  of  the  rootlets  of  plants.     That  the  preiparstf 
fuidsy  noit  become  sap,  are  propelled  along  the  sap  vessels  by  the  con- 
joint agencg  of  induction,  and  of  developed  electricity;  and  theU  c^ 
portion  of  the  sap  is,  in  its  passage,  taken  up  by  ^^endosmose,'*'*  or  latsra  ^ 
attraction,   through  the  substance  of  the  vegetable  membrane^   ant^ 
becomes  diffused  throughout  the  parenchyma,  by  a  series  of  attractionm^^^ 
eaerted  between  fluids  of  diferetit  densities,  till  it  is  flnally  depa§i4mX  -i 
in  a  perfected  state,  in  appropriate  cells. 

Such  is  a  faint  outline  of  what  appears  to  me  to  be  the  nature 
vegetable  vital  action ;  but  in  the  present  state  of  science,  wl 
electro-chemistry  has,  as  it  were,  made  only  its  first  advanoea,     at 
would  be  presumptuous  to  attempt  to  give  a  particular  denripticsd 
of  the  infinite  variety  of  processes  which  are  effected   throuf^lj* 
out  the  vegetable  structure;    especially,  as  in  fact,  the  minutM 
of  that  structure  itself,   are  involved   in   considerable  doubt  soMd 
uncertainty. 

400.  jProcesi  of  VegeUibk  Nutrition. — Before  I  prooeod  in  iku 
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inquiry,  it  will  be  proper  to  caution  the  reader  againat  a  very  obrious 
and  eommon  error.  As  physiologists,  in  consequence  of  the  limited 
pcywera  of  language,  are  constrained  to  describe  the  various  processes 
of  nature  in  successive  detail,  the  young  student  is  naturally  inclined 
lo  infer,  that  the  agents  which  affect  vegetable  devolopements,  are 
called  into  operation  one  after  the  other,  in  a  sort  of  routine  order : — 
thus,  that  the  sap  first  rises  early  in  spring,  causes  the  bursting  of 
the  buds,  and  the  expansion  of  the  leaves ;  then  returns,  is  distri- 
buted throughout  the  vegetable  cells,  and  propels  the  growth  of  the 
radical  fibres.  That  vegetable  developements  take  place,  or  become 
apparent,  in  successive  and  regular  order,  there  can  be  no  question ; 
but  the  exciting  causes  act  simultaneously, — ^they  are  the  operations 
of  one  grand  effort  of  inductive  agency.  Thus,  from  the  moment  of 
the  first  germination  of  the  seed,  the  descending  and  ascending 
fluids,  the  lateral  attractions  and  difTusions  of  the  nutritive  and  pre- 
pared juices,  the  formation  of  vegetable  membrane,  of  organized 
vessels,  and  the  protrusion  of  fibrous  roots ;  these,  and  all  other 
processes  of  vegetable  vitality,  are  induced  and  carried  on  at  one  and 
the  same  moment  of  time;  for  as  each  is  primarily  dependent  on  the 
stimulus,  so  are  they  all  essentially  accessary,  the  one  to  the  other. 
There  is,  however,  in  most  plants,  a  developement  of  new  roots, 
which  apparontly  precedes  the  enlargement  of  the  buds;  still,  though 
new  roots  become  visible,  in  the  first  instance,  the  stimulus  of 
the  vital  principle  and  fluids  must  have  been  exerted  throughout  the 
vegetable  structure  to  effect  their  developement. 

If  there  be  any  priority  of  order,  I  am  inclined  to  refer  it  to  the 
agency  of  light  upon  the  vegetable  pointed  terminations,  eflecting 
the  first  chemical  changes  in  the  expanding  buds,  propelling  the 
juices  downwards,  and  attracting  the  ascending  nutritive  fluids 
upwards.  This  idea  leads  me  to  observe, — and  I  believe  I  shall  be 
supported  in  the  observation  by  one  or  more  contemporary  writers, — 
that  there  is  reason  to  suspect  the  commonly  received  opinions  con- 
cerning the  flow  of  the  sap,  to  be  founded  in  error.  It  is  familiarly 
known,  that  some  trees  which  have  long  been  felled,  will  sprout 
vigorously  in  the  spring;  a  branch  of  a  vine  trained  within  a  forcing 
house,  will  push,  while  the  external  air  is  frosty,  and  all  the  branches 
in  the  open  air  remain  in  a  state  of  apparent  torpor.  The  effort  in 
the  felled  tree  cannot  depend  upon  juices  absorbed  from  the  soil :  the 
pushing  of  the  vine  cannot  arise  from  the  fermentation  excited  by 
the  natural  heat  around  the  roots ;  these  developements,  therefore, 
must  be  efiected  by  other  agencies — ^they  must  be  traced  to  other 
causes.  May  we  not  ascribe  the  spring  flow  of  the  sap  to  the  absorp- 
tion and  decomposition  of  atmospheric  air,  effected  by  «iUt%R^MstL^ 
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closely  resembling,  if  not  identical  with  the  *'  mdosmose*^  of  Du- 
trochet,  and  exerted  between  the  denser  fluids  within  the  buds  and 
branches,  and  the  lighter  fluids  of  the  air  through  the  medium  of 
the  membrane  of  the  epidennis  ?  The  vitality  of  the  plant,  during 
those  seasons  when  it  appears  to  be  in  a  quiescent  and  torpid  state, 
is  in  all  probability  maintained  by  this  species  of  lateral  attraction 
between  fluids  of  different  densities;  but  the  bursting  of  the  buds  in 
spring,  the  protrusion  of  the  roots,  the  production  of  leaves  and 
flowers,  and  the  general  growth  and  enlargement  in  the  bulk,  must 
bo  referred  to  the  more  energetic  operations  of  electric  agencj',  among 
Avhich  operations,  the  developement  of  heat  is  one  of  the  most 
astonishing  and  influential. 

401,  Mr.  Kniahfs  Theory  of  tim  Progrei%  of  the  Hap. — Having 
thus  premised,  1  proceed  with  the  details  of  this  theory,  in  order  to 
explain  the  mode  in  which  the  vegetable  secretions  and  develope- 
nients  are  effected.  "  Hy  far  the  greater  portion  of  the  sap  is  carried 
into  the  leaves,  of  the  great  importance  and  utility  of  which  to  the 
plant  itself,  Mr.  Knight's  theory  is  the  only  one  that  gives  us  any 
adequate  or  satisfactory  notion.  In  those  organs  the  sap  is  exposed 
to  the  action  of  light,  air,  and  moisture,  three  powerful  agents,  by 
which  it  is  enabled  to  form  various  secretions,  at  the  same  time  that 
much  sui)erfluous  matter  passes  off  by  pers])iration.  These  secretions 
not  only  give  peculiar  flavours  and  qualities  to  the  leaf  itself,  but 
are  returned  by  another  set  of  vessels,""  (see  316-17,)  "as  Mr. 
Knight  has  demonstrated,  into  the  new  layer  of  harl\  which  they 
nourish  and  bring  to  perfection,  and  w*hich  they  enable,  in  turn,  to 
secrete  matter  for  a  new  lay&r  of  alburnum  during  the  ensuing  year. 
It  is  presumed,  that  one  set  of  the  returning  vessels  of  trees  may 
])robably  bo  more  particularly  destined  to  this  latter  office,  and 
another  to  the  secretion  of  peculiar  fluids  in  the  bark.""  (See  PhiL 
Tram,  for  1 801,  p.  337.)  "  In  the  bark  principally,""  says  Dr.  Smith, 
^^  if  I  mistake  not,  the  peculiar  secretions  of  the  plant  are  perfected, 
as  gum,  resin,  &c.,  each,  undoubtedly,  in  an  appropriate  set  of 
vessels.""  From  what  has  just  been  stated  of  the  oflfice  of  leaves, 
we  readily  perceive  the  cause  why  that  portion  of  a  branch,  situated 
above  a  leaf  or  a  leaf-bud,  dies,  when  the  bud  immediately  above  it 
is  cut  ofi^;  for  each  intermediate  portion  of  the  stem,  between  leif 
and  leaf,  derives  nourishment,  and  the  means  of  increase,  from  the 
leaf  or  bud  above  it. 

By  the  foregoing  view  of  the  vegetable  economy,  "  it  appears  tbat 
the  raacular  gystem  of  plants  is  strictly  annual.  This,  of  conne,  ii 
admitted  in  herbaceous  plants,  the  existence  of  whose  atemsi  ami 
often  thai  of  the  whole  individual,  is  limited  to  one  season;  but  it  it 
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no  10S9  true  with  regard  to  trees.  The  layer  of  alburnum,  on  the 
one  hand)  is  added  to  the  wood,  and  the  liber^  or  inner  layer,  of  the  - 
bark  is,  on  the  other,  annexed  to  the  layers  formed  in  preceding 
seaaons,  and  neither  have  any  share  in  the  process  of  vegetation  for 
the  year  ensuing.  Still,  as  they  continue  for  a  long  time  to  bo 
living  bodies,  and  help  to  perfect,  if  not  to  form  secretions,  they 
must  receive  some  portion  of  nourishment  from  those  more  active 
parts,  which  have  taken  up  their  late  functions.**' — (Introduction 
to  Botany^  55  to  57.) 

402.  Descent  of  the  proper  juice. — "  When  the  sap  has  been  duly 
laborated  in  the  leaf,  it  assumes  the  appellation  of  c>ambium"'  (pos- 
sibly from  cambioy  to  change),  "  or  proper  juice  of  the  plant.  In 
this  ultimate  state  of  elaboration  it  is  found  chiefly  in  the  bark,  or 
rather  between  the  bark  and  the  wood,  and  may  very  often  be  dis* 
tinguished  by  a  peculiar  colour,  being  sometimes  white,  as  in  the 
several  species  of  spurge,  and  sometimes  yellow,  as  in  the  celandine. 
It  is  said  to  be  the  principal  seat  of  the  medical  virtues  of  plants; 
and  was  regarded  by  Malpighi  as  being  to  the  plant  what  blood  is 
to  the  animal  body — ^the  immediate  principle  of  nourishment,  and 
grand  support  of  life.''' 

The  cambium^  in  the  new  hypothesis  of  Mr.  James  Main,  is 
considered,  not  as  perfected  sap,  but  as  a  eital  membrane^  termed  by 
him  the  indusium.  If  I  rightly  appreciate  this  gentleman'^s  dootrinei^ 
it  presumes  that  every  vegetable  body  is  perfect  in  itself,  containingy 
from  the  moment  of  its  earliest  developement,  all  the  organs  acces* 
sary  to  its  being, — ^that  these  merely  become  visible  in  due  time  and 
order, — are  nourished,  but  not  created,  or  formed,  by  the  vital  fluids* 
Infinite  minuteness  can  never  be  raised  as  an  argument  against  such 
a  theory,  because  infinite  creative  power  cannot  be  appreciated  by 
weak  and  finite  man. 

^*  One  of  the  earliest  and  most  satisfactory  experiments  on  the 
retnm  of  the  proper  juice  through  the  leaf  and  leaf-stalk,  is  that  of 
Dr.  Darwin,  which  was  conducted  as  follows: — A  stalk  of  the 
Euphorbia  helioscopiay  furnished  with  its  leaves  and  seed-vessels^ 
was  placed  in  a  decoction  of  madder-root,  so  as  that  the  lower 
portion  of  the  stem,  and  two  of  the  inferior  leaves  were  immersed  in 
it«  After  remaining  so  for  several  days,  the  colour  of  the  decoction 
was  distinctly  discerned  passing  along  the  mid-rib  of  each  leaf.  On 
the  upper  side  of  the  leaf  many  of  the  ramifications,  going  from  the 
mid-rib  towards  the  circumference,  were  observed  to  be  tinged  with 
red;  but  on  the  under  side,  there  was  observed  a  system  of  branching 
vcseels^  originated  in  the  extremities  of  the  leaf,  and«oarr}'ing-not  it 
red,  hoi  a  pale  milky  fluid,  whicli,  after  uniting  in  two  aetayOvm'CNL 
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each  Bide  the  mid-rib,  descended  along  with  it  into  the  leaf-stalk: 
these  were  the  vessels  returning  the  elaborated  sap.  The  vessels 
observable  on  the  upper  surface  Darwin  calls  arteries,  and  those 
on  the  under  surface  he  calls  veins.  To  this  may  be  added  the  more 
recent  discoveries  of  Knight;  who,  in  his  experiments,  instituted 
with  a  view  to  ascertain  the  course  of  the  sap,  detected  in  the  leaf- 
stalk, not  only  the  vessels  which  he  calls  central  tubes,  through 
which  the  coloured  infusion  ascended,  together  with  their  appen- 
dages, the  spiral  tubes,  but  also  another  set  of  vessels  surrounding 
the  central  tubes,  which  he  distinguishes  by  the  appellation  of 
external  tubes,  and  which  appeared  to  be  conveying,  in  one  direction 
or  other,  a  fluid  that  was  not  coloured,  but  that  proved,  upon  further 
investigation,  to  be  the  descending  proper  juice.  In  tracing  them 
upwards,  they  were  found  to  extend  to  the  summit  of  the  leaf,  and 
in  tracing  them  downwards,  they  were  found  to  extend  to  the  base 
of  the  leaf-stalk,  and  to  penetrate  even  into  the  inner  bark.  Accord- 
ing to  Knight,  then,  there  are  three  sets  of  vessels  in  leaves — ^the 
central  tubes,  the  spiral  tubes,  and  the  external  tubes. 

"  But  by  what  means  is  the  proper  juice  conducted  from  the  base 
of  the  leaf-stalk  to  the  extremity  of  the  root?     This  w*as  the  chief 
object  of  the  inquiry  of  the  early  physiologists,  who  had  not  }  ct 
begun  to  trace  its  progress  in  the  leaf  and  leaf-stalky  but  who  were 
acquainted  with  facts  indicating  at  least  the  descent  of  a  fluid  in  the 
trunk.     If  the  stem,  or  branch,  or  even  root  of  a  woody  plant 
is  encircled  with  a  strong  ligature,  a  tumour  is  formed  above  it. 
{Phys.  d€s  ArbreSy  liv.  v.)     Hence  they  inferred  the  descent  of  a 
fluid  that  was  now  stopped ;  but  this  descending  fluid  was  proved 
also  to  be  cambium^  or  proper  juice.     Du  Hamel  stript  sixty  trees 
of  their  bark  in  the  course  of  the  spring,  laying  them  bare  from  the 
upper  extremity  of  the  sap  and  branches  to  the  root;  the  experiment 
proved  indeed  fatal  to  them,  as  they  all  died  in  the  course  of  three 
or  four  years;  but  many  of  them  had  made  new  productions,  bodi 
of  wood  and  bark,  from  the  buds  downwards,  extending,  in  some 
cases,  to  the  length  of  a  foot,  though  very  few  of  them  had  made  any 
new  productions  from  the  root  upwards.     Hence  it  is,  that  the 
proper  juice  not  only  descends  from  the  extremity  of  the  leaf  to  the 
extremity  of  the  root,  but  generates,  in  its  descent,  new  and  addi- 
tional parts. 

"  If  a  ring  of  bark  is  detached  in  the  spring  from  the  trunk  of  sn 
olive-tree,  it  will  produce  that  year  a  double  quantity  both  of  Uo§- 
■oms  and  fruit,  though  it  will  soon  afterwards  die ;  but  the  pheno- 
menon is  easily  accounted  for.  The  preternatural  fertility  of  the  plant 
is  owing  to  the  unusual  accumulation  of  proper  jnice  in  the  leaves 


AUOUlff.]  DU-HAMEL^S    AKD    KNiaHT^a   RXPERIMRNTS.  867 

and  brancheia,  in  consequence  of  the  interruption  of  the  doBcent  of 
the  proper  juice;  and  the  subsequent  death  of  the  plant  is  owing  to 
the  privation  of  nutriment  sustained  by  the  root,  in  consequence  of 
the  same  cause  *.  The  experiments  of  Knight  on  this  subject  are,  if 
possible,  more  convincing  than  even  those  of  Du  Hamel.  From  the 
tmnks  of  a  number  of  young  crab-trees,  he  detached  a  ring  of  bark 
of  half  an  inch  in  breadth.  The  sap  rose  in  them,  and  the  portion 
rf  the  trunk,  above  the  ring  of  bark,  augmented  as  in  other  subjects 
that  were  not  so  treated,  while  the  portion  below  the  ring  scarcely 
augaiented  at  all.  The  upper  lips  of  the  wounds  nuide  considerable 
adFances  downwards,  while  the  lower  lips  made  scarcely  any 
advances  upwards;  but  if  a  bud  was  protruded  under  the  ring,  and 
the  shoot  arising  from  it  allowed  to  remain,  then  the  portion  of  the 
trunk  below  that  bud  began  immediately  to  augment  in  size,  while 
the  portion  between  the  bud  and  the  incision  remained  nearly  as 
before.  When  two  circular  incisions  were  made  in  the  trunk,  so  as 
to  leave  a  ring  of  bark  between  them  with  a  leaf  growing  from  it, 
the  portion  above  the  leaf  died,  while  the  portion  below  the  leaf 
lived;  and  when  the  upper  part  of  a  branch  was  stripped  of  its 
leaves,  the  branch  withered  as  far  as  it  was  stripped:  whence  it  it 
sirident,  that  the  sap  which  has  been  elaborated  in  the  leaves,  and 
converted  into  proper  juice,  descends  through  the  channel  of  the 
bark,  or  rather  between  the  bark  and  the  alburnum,  to  the  extremity 
of  the  root,  effecting  the  developement  of  new  and  additional  parts."^ 
-^Kkith^s  Phy$.  Bat.y  Vol.  II.,  c.  iii.,  sect.  8.) 

403.  The  reader  is  now  in  possession  of  many  most  important 
&cts,  which  point  out  the  course  of  the  descending  elaborated  sap, 
or  proper  juice.  I  have  endeavoured  throughout  the  work,  to  render 
it  evident,  that  this  descending  current  of  the  vegetable  juices  is, 
and  can  be  effected,  solely  by  the  agency  of  the  electrizing  principle 
of  light;  which  principle  acts  by  induction,  and  produces  the 
ascending  current  of  the  sap.  The  sap,  I  have  suggested,  has  its 
origin  in  the  juices  of  the  soil  and  manures,  first  duly  prepared  by 
electro-chemical  divellent  attraction;  and  is  then  attracted  and 
propelled  into  the  spongiolas  and  rootlets,  by  the  conjoint  influence 
of  inductive  agency,  and  of  the  electricity  developed  during  the  ela- 
boration of  the  nutritive  juices  of  the  soil.  The  theory  of  M. 
Dutroehet  takes  up  the  subject,  and  explains  how,  by  the  process  of 
endasmoH^  the  vegetable  fluids  may  be  mutually  attracted  and 

*  La  Naiure  DivoUie, — Ilere  we  trace,  very  evidently,  the  origin  of  the  opera- 
tian  of  rintfing,  in  order  to  induce  froitfulness. 
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changed  within  the  vascular  organs;  and  finally  diBtributod 
throughout  the  substanee  of  the  plant  in  their  appropriate  cells. 
Nothing  now  remains  to  completo  these  elementary  sections  on 
Vegetable  Physiology,  but  to  adduce  other  facts  connected  with 
the  order  of  the  economy  of  plants,  which  may  tend  to  elucidate, 
or  to  be  themselves  elucidated  by,  the  theories  thus  embodied 
into  one. 

404.  Oriffin  of  the  Liber  and  Alburimm. — '^  Du  Hamel,^^  says 
Dr.  Smith,  "  by  many  experiments,  proved  the  wood  to  be  secreted 
or  deposited  from  the  innermost  part  of  the  Imrk  or  liber.  He  intro- 
duced plates  of  tin  foil  under  the  barks  of  growing  trees,  carefully 
binding  up  their  wounds,  and,  after  some  years,  on  cutting  them 
across,  he  found  the  Liyers  of  new  wood  on  the  outside  of  the 
tin.  His  oriainal  specimens  I  have  examined  in  the  public  museum 
at  Paris. 

'^  Dr.  Hope,  the  late  worthy  Professor  of  Botany  at  Edinburgh, 
instituted  an  experiment,  if  possible  more  decisive,  upon  a  branch 
of  willow  three  or  four  years  old.  The  bark  was  carefully  cut 
through,  longitudinally,  on  one  side,  for  the  lengtli  of  several  inches, 
so  that  it  might  be  slippeil  aside  from  the  wood  in  the  form  of  a 
hollow  cylinder,  the  two  ends  being  undisturbed.  The  edges  of  the 
bark  were  then  unite<l  as  carefully  as  |X)ssible,  the  wood  covered 
from  the  air,  and  the  whole  bound  up  to  secure  it  from  external 
injury.  After  a  few  years,  the  branch  was  cut  through  trans- 
versely. The  cylinder  of  bark  was  fouud  lined  with  layers  of  new 
wood,  whose  number,  added  to  those  in  the  wood  from  which  it 
had  been  stripped,  made  up  the  number  of  rings  in  the  branch 
above  and  below  the  experiment.  For  an  account  of  this  experiment, 
I  am  indebted  to  Dr.  Thomas  Hope,  the  present  chemical  professor 
at  Edinburgh*/'' 

^^  Du-Hamel  engrafted  a  portion  of  the  bark  of  a  peach-tree  upon 
a  plum.  After  some  time  he  found  a  layer  of  new  wood  under  the 
engrafted  bark,  white,  like  that  of  the  peach,  and  evidently  differoit 
from  the  red  wood  of  the  plum.  Moreover,  in  this  and  other  expe- 
riments made  with  the  same  intention,  he  found  the  layers  of  new 
wood  always  connected  with  the  bark,  and  not  united  to  the  old 
wood.  See  his  Physique  des  Arbres^  Vol.  II.  29,  iaz.  It  deservei 
also  to  be  mentioned,  that  by  performing  this  experiment  of  engraft- 
ing a  portion  of  bark  at  different  periods  through  the  spring  and 
summer,  the  same  accurate  observer  found  a  great  difference  in  the 
thickness  of  the  layer  of  new  wood  produced  under  it,  which  wai 

*  Dr.  Hope  died  in  the  year  17811. 
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alwkjns'llM  in  pro)y>rtfM  as  the  operation  was  perforriied  later  in 
thv  iseasort. 

['■  **  That  the  Tyaric  or  liber  produces  wood  seems  therefore  proi^ 
Mrfimd  dispute;  but  'some  experiments  persuaded  Du«*Hamd  that 
iif'ctortain  circumstances  the  wood  was  capable  of  producing  a  new 
bark.  This  nerer  happened  in  any  case  but  when  the  whole  trunk 
of  the  tree  was  stripped  of  its  bark.  A  cherry-tree  treated  in  this 
nwtoner,  exuded  from  the  whole  surface  of  its  wood,  in  little  points, 
a  gelatinous  matter,  which  gradually  extended  over  the  whole,  and 
became  it  new  bark^  tmder  which  a  layer  of  new  wood  was  speedily 
formed.  Hence,  Mirbel  concludes.  Vol.  I.  176,  that  the  alburnum 
aad  the  wood  are  really  the  origin  of  the  new  layers  of  wood,  by 
pfodueing  first  this  gelatinous  substance,  or  matter  of  orgauizatioUy 
wkndi:  he  and  Du-Hamel  call  cambium^  and  which  Mirbel  supposes 
to  produce  the  libeVy  or  young  bark,  and  at  the  same  time,  by  a 
peculiar  arrangement  of  the  vascular  parts,  the  alburnum  or  new 
wood;,''— (Smith's  Introd.—Wood,  ch.  6.) 

^  40$.  Th$9e  experiments  seem  to  prove  to  a  demonstration,  that  a 
latoMd  action*  or  attraction  is  exerted  between  the  bark  and  the- 
wood  of  the  last  year ;  for,  as  the  former  encloses  the  latter  as  in  a 
case' or  tube,  and  as  the  alburnum  is  produced  between  both,  and 
immediately  under  the  bark,  it  follows  of  necessity  that  the  juices  of 
the  one  must  be  attracted  by  those  of  the  other.  The  experiments 
a}q>eAr  also  to  afford  satisfactory  evidence,  that  the  bark,  being  the 
medium  through  which  the  descending  perfected  juices  flow,  must  be 
the  natural  origin  of  the  young  wood,  although,  as  an  exception  to 
the  rule,  the  wood  may,  in  cases  of  emergency,  produce  a  new 
covering  of  bark.  This  lateral  action  and  production  of  new  inter- 
mediate parts  are  not  the  only  phenomena  exhibited;  for  experi- 
ments prove  that  a  downward  descending  action  must  at  the  same 
time  be  excited ;  because  bundles  of  vascular  fibres  are  generated 
and  carried  down  to  the  extremities  of  the  roots.  These  fibrous 
processes  are  discernible  by  the  eye,  unassisted  by  glasses,  on  the 
bark  which  is  stripped  off  oak-trees  at  the  season  of  ^^  falling''^  timber 
in  the  spring.  The  innermost  layer,  or  liber^  has  somewhat  the 
appearance  of  net-work,  and,  when  carefully  prepared,  exhibits 
bundles  of  vascular  fibres  running  in  a  perpendicular  or  wavy  direc- 
tion downwards,  interspersed  with  masses  of  cellular  membrane. 

In  the  annexed  figure,  aaaa  represent  the  bundles  of  fibres : 
these  were  viewed  as  the  descending  vessels  that  convey  the  proper 
juices :  bbb  show  the  cellular  masses  between  the  vessels. 

*  The  success  of  the  operation  of  budding  assuredly  deiiends  upon  this  attraction. 
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It  may  be,  that  between  the  bark  and  tha  wood  of  the  preceding 
Ti.r  in  y^^^'  ^"  attraction  in  exerted  which  first  pro- 

a  a  °  a  a  duces  a  deposition  of  matter, — tAe  ba»U  of  the 
mu>  teood ,  and,  Becoudly,  a  new  layer  of  barki 
or  lie  vuiUer  of  bark,  upon,  and  in  close  oou- 
tact  with,  that  woody  matter.  During  tlio 
operation  of  thia,  "  endeeouMe,'"  the  ascending 
and  descending  currents,  sotting  between  the 
atmosphere  ind  the  nutritive  fluids  of  tbe  soil, 
lie  m  full  activity;  and  to  these  cross  currents 
— the  eftects  of  inductive  agency — wo  may,  I 
think,  philosophically  ascribe  the  first  develope- 
ment  of  the  vascular  system  of  the  ucwiy  de- 
posited matters,  and  the  final  and  perfect  organization  of  the  wood 
and  bark  :  oi-  we  may  suppose  with  Mr.  Main  tliat,  a  membrane  or 
some  substance  e<juivaleut  to  one — call  it  cambium,  i/tdusium,  or 
what  else — is  provided  by  nature,  and  gradually  becomes  developed 
or  organized  into  lilier  and  all/itrttum.  This  formation,  ordevclope- 
mcnt,  is  one  of  those  hidden  mysteries,  which  the  experiments  of 
man  cannot  unravel. 


SECTION  II. 
Part  I. 


XATDRAL  HISTORY  AND  CULTn'ATIOX  OF  ESCULENT 
VEGETABLES. 

Subject  1.   The  Artichoke  : — Cynara  Scolpmta;  Compotita.  dm 
xix.     Order  i.     Sytiffenegia  Poliipamia  ^qvalh,  of  Linnvoi- 

40(i.  The  Artichoke,  according  to  tbe  Eneyckpaidia  ofGarilmff< 
is  a  native  of  the  south  of  Europe,  and  was  introduced  into  Ea^i'i 
in  1548.  It  has  large  fleshy  fibrous  roots,  which  produoe  ahanda 
erect  winged  leaves,  from  two  to  four  feet  high.  In  the  midrt  <' 
this  head  arises  an  upright  stem,  two  or  three  feet  in  height,  which 
is  terminated  by  an  oval  or  roundish  flower-head,  whose  ngid  msIa 
or  leaves,  form  the  gener^  calyx  that  encloses  the  florets.  ^ 
universal  calyx  is  "  imbricated," — that  is,  the  scales  which  compo* 
it  are  placed  in  alternate  order,  one  o^'er  the  other,  in  »  va;  ton*- 
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what  resembling  that  in  which  tiles  are  laid  on  the  roof  of  a  house. 
The  florets  are  numerous :  they  appear  in  August  and  September, 
we  tubular,  of  a  beautiful  laveuder-blue,  or  blueish-purple  colour ; 
each  has  five  slender  stamina  and  one  style,  and  is  succeeded  by 
an  oblong  downy  seed. 

^^  The  flower-heads,  in  an  immature  state,  contain  the  part  that 
is  used,  which  is  the  fleshy  receptacle,  commonly  called  the  bottom, 
freed  from  the  bristles  and  seed  down,  vulgarly  called  the  ckoie^  and 
the  talusj  or  lower  part  of  the  leaves  of  the  calyx.  In  France,  the 
bottoms  are  commonly  fried  in  paste.  They  are  sometimes  used  for 
pickling,  or  are  slowly  dried  and  kept  in  bags  for  winter  use :  the 
bottoms  of  young  artichokes  are  frequently  used  in  the  raw  state  as 
salad ;  thin  slices  are  cut  from  the  bottom  with  a  scale  or  calyx  leaf 
attached,  by  which  the  slice  is  lifted,  and  dipped  in  oil  and  vinegar 
before  using.^— (See  JSkic,  3918.) 

407-  Varieties, — There  are  two  cultivated  varieties  of  the  Cynara 
SeolymuSy  known  by  the  common  term  Artichoke ;  and  one  distinct 
species,  the  Cynara  Cardunculusy  or  Cardoon.  The  two  cultivated 
varieties  are  :— 

1.  The  conical^  ovate,  or  oval  French  artichoke :  the  heads  are 
of  a  green  colour ;  the  scales  pointed,  and  turning  outwards. 

2.  The  globular^  or  large  round-headed  artichoke ;  with  dusky, 
purplish  heads ;  the  scales  turned  in  at  the  top. 

"  The  artichoke,**^  Abercrombie  observes,  "  is  more  of  a  delicate 
than  profitable  esculent ;  the  flower-head,  when  arrived  to  full  size, 
is  the  only  eatable  part ;  it  consists  of  the  bottom  or  stool,  being 
the  common  receptacle,  which  is  broad,  thick,  fleshy,  together  with 
the  fleshy  part  of  the  base  of  the  scales,  which  adhere  to  the  bottom.**^ 
The  globe^  or  round  artichoke,  is  mostly'preferred,  as  being  the  best 
artichoke  for  chief  crops;  but  the  first  variety  is  full  in  flavour:  both 
are  hardy  perennials,  and  produce  heads  from  July  to  November. 

^*  The  cardoon  is  not  greatly  admired  in  England ;  the  stalks  of 
the  leaves,  when  blanched,  are  the  useful  part:  they  grow  very 
large,  three,  four,  or  five  feet  high;  and,  in  autumn,  when  full 
giown,  being  tied  up  close  together,  and  landed  up  all  round,  to 
Uanch  and  render  them  tender  and  well-flavoured,  which  otherwise 
would  be  intolerably  rank  and  bitter,  are  then  fit  for  use,  proper  for 
stewing,  soups,  salads,  &c.'*' 

408.  Propagation. — The  artichoke  may  be  raised  from  seed  sown 
in  March,  in  rows  afoot  apart.  The  young  plants  are  to  be  thinned 
irhen  they  are  an  inch  or  two  in  height,  to  ten  or  twelve  inches 
wonder ;  and  finally  transplanted  in  autumn  to  the  spot  where  they 
vre  to  remain.    But  the  readiest  mode  of  propagation  is  by  the 

24  2 
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off-set  suckers,  which  are  produced  abundantly  from  the  roots  of  the 
old  plants.  M'Phael,  when  speaking  of  this  mode  of  culture,  says, 
"  Artichokes  require  a  deep  soil.  Before  they  are  planted,  trench 
the  ground  well,  about  two  feet  deep,  and  put  plenty  of  dung  on  it, 
if  it  be  poor :  they  love  as  rich  a  soil  as  any  herbaceous  plant  I 
know.  When  the  ground  is  dug  and  levelled,  mark  out  the  rows 
five  feet  apart,  and  set  the  plants  in  clumps  three  or  four  in  each, 
two  feet  asunder ;  give  them  water,  and  keep  them  watered  in  dry 
weather  during  the  summer." 

Abercrombio  gives  nearly  the  same  directions: — "Let  the  ground 
for  a  plantation  of  artichokes  be  well  dunged,  and  digged  in,  one  or 
two  spades  deep.  Then  in  spring,  having  procured  a  quantity  of 
good  suckers,  let  them  be  trimmed,  by  cutting  off  any  hard  knotty 
part  at  bottom,  strij^ping  off  any  broken  or  straggling  leaves,  and 
trim  the  tops  of  the  larger  outer  ones ;  and  then  plant  them  by  line 
and  dibble,  in  rows  five  feet  distance,  by  two  and  a  half  in  the  row, 
giving  directly  a  good  watering  to  settle  the  earth ; — fee.'*' 

For  the  reasons  assigned  at  No.  110,  I  would  recommend  the 
work  of  planting  to  be  performed  in  detail,  row  by  row,  and  that 
the  ground  be  digged  as  the  work  proceeds. 

409.  Subsequent  Culture. — "  All  s])ring  and  summer  keep  them 
clear  from  weeds,  by  occasionally  hoeing  between  the  plants.  This, 
with  regular  waterings  in  the  dry  weather,  is  all  the  culture  which 
they  require  till  the  season  of  production  is  terminated.  In  August 
and  September  of  tlic  same  year  of  planting  the  artichokes,  they  will 
produce  a  crop  of  fruit  in  great  perfection,  and  continue  fruiting,  in 
gradual  succession,  till  November ;  but  next  year  they  will  begin 
fruiting  in  June  and  July. 

"  Every  two  years  it  is  proper  to  manure  the  artichoke  ground 
where  old  plantations  are  continued,  applying  a  good  coatofwell- 
rottcd  dung  in  November  or  December,  at  the  time  of  landing  up, 
digging  it  in,  as  you  proceed  in  ridging  up  the  plants.^ — (Abeb- 

CROMHIE.) 

^^  Nicol  mentions,  that  the  strongest  crops  he  ever  saw,  grewm 
rather  a  mossy  earth  that  had  been  trenched  fully  a  yard  in  depth, 
and  had  been  well  enriched  with  dung,  and  limed ;  and  that  the 
plants  were  generally  covered  before  winter  \^itli  a  mixture  of 
stable-litter  and  sea-weed. 

"  This  last  article,  wo  believe,  is  one  of  the  very  best  manurea 
for  artichokes.  In  no  place  is  the  plant  to  be  seen  in  greater  pe^ 
fcction  than  in  gardens  in  the  Orkney  Islands ;  and  we  know  that 
the  luxuriance  of  the  plants  in  these  is  to  be  ascribed  to  the  libenl 
supply  of  sea-weed  dug  into  the  ground  every  autumn.    It  was  Ifloi! 
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ago  remarked  by  a  horticultural  writer,  that  '  water  drawn  from 
ashes,  or  improved  by  any  fixed  salt,  is  very  good  for  artichokes, 
(Systema  Agriculture,  l6S2.y '"—Encyc.  No.  3923. 

Does  not  the  latter  remark  call  for  the  attention  of  experimental 
gardeners  to  the  prudent  use  of  salt  and  nitre,  either  sown  over  the 
ground  lightly,  and  digged  in,  or  applied  as  a  liquid  manure  ? 

Soda — that  is  the  crystallized  carbonate  of  soda  of  commerce — has 
lately  been  much  extolled  for  its  stimulating  properties:  it  certainly 
is  free  from  the  acid  of  sea-salt,  but  it  can  only  act  beneficially 
upon  vegetation  by  promoting  the  solubility  of  manures.  We  do 
not,  however,  want  to  dissolve  these  substances  rapidly,  for  it  is  the 
gradual  decomposition  of  the  manure  by  the  vital  action  of  plants, 
which  generates  sap,  and  promotes  their  growth. 

410.  Winter  Dressing  in  October  ar  November, — "  Clear  your 
artichokes  of  weeds  and  all  sorts  of  rubbish,  and  cut  the  stems  of 
them  close  down ;  and  in  this  something  should  be  done  to  them  to 
keep  the  frost  from  their  roots.  If  the  rows  of  plants  are  at  least 
four  feet  apart,  lay  a  little  covering  of  dung  on  the  plants;  then, 
exactly  between  the  rows,  dig  out  about  eighteen  inches  wide  of 
earth,  and  lay  it  on  about  the  plants,  forming  a  gentle  ridge  with 
it ;  dig  out  the  earth  so  deep  as  to  cover  your  plants  well,  that  the 
frost  do  not  get  at  the  roots  of  them.  Taking  out  the  mould  to 
cover  them,  makes  a  deep  trench,  which  drains  the  water  from  the 
plants  during  winter,  so  that  the  roots  are  preserved  from  too  much 
wet,  as  well  as  frost. 

"  If  your  artichokes  stand  close  in  the  rows,  you  had  best  cover 
them  well  with  long  litter,  to  keep  the  frost  out  during  winter .^^ 
(M'Phabl''s  Gard,  Rem.,  October.) 

"  When  winter  comes  on,  if  hard  frosts  come,  the  clumps  should 
be  covered  pretty  thickly  with  litter,  which,  however,  should  be 
taken  off  again  as  soon  as  the  frost  is  out  of  the  ground;  but  no 
plant,  which  has  been  covered  to  be  protected  from  the  frost,  should 
be  uncovered,  and  the  sun  left  to  come  upon  the  ground  where  it 
stands,  before  the  thaw  has  completely  [taken  place." — (Cobbett''s 
Eng.  Gard.  119.) 

411.  Spring  dressing. — "  In  spring,  when  they  make  new  shoots 
in  March  and  April,  six  or  eight  inches  long,  is  the  time  to  level 
down  the  fidges  of  earth,  to  dig  between  and  about  the  roots,  and, 
at  the  same  time,  to  slip  off  the  superabundant  shoots,  and  of  which 
to  procure  young  plants  with  as  much  root  as  possible;  leaving  two 
or  three  of  the  best  outward  ones  standing  on  the  stool  or  stock; 
reserving  as  many  of  the  best  of  those  slipped  off,  as  may.  be  re- 
quired for  a  new  plantation/^ — (Abehcrombie.) 
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"  Towards  the  latter  end  of  the  month"''  (March),  "  or  sooner,  the 
artichoke  plants  will  require  dressing.  Level  down  the  ridges  of 
earth  which  were  made  to  preserve  them  from  the  frost;  then,  pro- 
ceed to  take  off  all  the  superfluous  suckers,  leaving  from  four  to 
eight  of  the  strongest  to  produce  fruit.  When  Jhis  is  done,  lay,  if 
they  want  it,  some  manure  among  them,  and  dig  it  cleverly  about 
the  roots.  The  best  artichoke  slips  that  were  taken  off,  will  do 
to  make  a  new  plantation  if  it  be  required."' — (Gard.  RerMtn. 
March.) 

412.  The  artichoke  plantations  will,  if  properly  attended  to,  be 
productive  for  many  years;  but  it  will  be  prudent  to  renew  the 
stock,  by  forming  new  beds  yearly,  or  once  in  two  or  three  years; 
for  as  the  old  plants  produce  heads  in  June  and  July,  the  newly-set 
roots  will  bear,  if  the  offsets  bo  strong,  in  the  succeeding  August  and 
September,  and  later :  and  again,  beds  of  strong  oi&ets,  planted  in 
April,  will  produce  as  late  as  November:  thus  a  succession  may  be 
kept  up  for  five  months. 

413.  Saving  the  Seed, — Artichoke  plants  do  not  always  ripen 
their  seed  in  this  climate:  in  order,  therefore,  to  obtain  matured 
seed,  some  of  the  finest  and  earliest  heads  must  be  suffered  to  remain 
uncut.  They  will  soon  come  into  flower,  and  in  dry  warm  sum- 
mers, may  probably  produce  ripe  seed.  This  must  be  gathered  in  a 
perfectly  dry  state,  be  retained  in  the  head  till  all  the  moisture  be 
completely  gone,  and  then  rubbed  out.  In  a  dry  room,  the  seed  will 
keep  sound  for  three  or  four  years. 

Subject  2.    Spinach  or  Spin  age: — Spinacea  oleracea ;  Chenopodeof. 
Class  xxii.  Order  v.  Diwcia  Pentandria^  of  Linnseus. 

414.  Spinach^  according  to  the  Eneye.  of  Gardening^  was,  in  all 
probability,  cultivated  here  before  the  year  1568:  it  is  supposed  to 
be  a  native  of  western  Asia.  It  has  roundish,  oval,  or  tnangoltf 
leaves,  in  clusters;  succeeded  by  an  upright,  thick,  hollow  stalk,  two 
feet  or  more  high,  though  sometimes,  in  an  anomaloos  spriogi » 
of  1829,  the  plant,  in  some  places,  runs  to  seed  after  it  has  riieo 
about  an  inch  or  two  above  ground.  This  flower-stalk  prodnoei 
^'  terminal  male  spikes,  and  lateral  female  clusters  of  small  grenu'' 
flowers,  without  petals.  The  male  and  female  blosBonu  an  n 
separate  plants,  having  five-parted  cups  in  the  maleSy  and  fbni^prt' 
ones  in  the  females;  no  petals;  five  capillary  male  filaiMli: 
and  in  the  females,  a  roundish  germen,  supporting  four  hw^lib 
styles;  and  the  germen  becomes  a  roundish,  prickly,  or  mMOtfa  M^i 
in  the  varieties,  enclosed  in  the  permanent  (»]yx.^  ' '  ~^*' 
Diet.--''  Spinaeear) 
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415.  Varieties. — 1.  Common  round-leared^  smooth-seeded,  Spi- 
naeh,  preferred  for  spring  culture,  as  the  leaves  are  thicker  and  more 
jnicy. 

2.  Oblong  trianpular-leared^  prickly-seeded  Spinach,  considered 
the  more  hardy,  and  suitable  for  winter  culture. 

416.  8oil  and  Culture. — Spinach  is  raised  from  seed,  sown  in 
spring,  summer,  and  autumn,  in  any  common  open  ground,  broad- 
cast, and  raked  in,  or  in  flat  drills;  it  may  be  cultivated,  by  different 
sowings,  from  January  until  August  or  September,  at  about  a 
month'^s  or  three  weeks'*  interval  between  each  sowing  in  the  spring, 
and  a  fortnight^s  in  summer,  as  the  summer  and  spring  crops  soon 
fly  up  to  seed  the  same  year;  but  the  autumnal  sowings,  in  August 
and  September,  continue  in  perfection  all  that  season,  and  through 
the  winter,  until  next  March,  April,  and  May;  then  shoot  up  stalks 
for  flower  and  seed,  and  are  succeeded  by  the  early  spring  and 
second  crops,  arriving  to  perfection  in  April,  May,  and  June.  The 
early  sowing  may  be  commenced  in  January,  or  the  beginning  of 
Febmary,  performing  the  earliest  sowings  in  a  warm  border,  or  other 
sheltered  situation. 

Two  ounces  of  seed  will  sow  a  bed  four  and  a  half  feet  wide  by 
thirty  feet  long,  if  sown  broad-cast;  but  in  drills,  one  ounce  will 
sow  the  same  space. — {Idem,) 

417.  Sow  the  seeds  in  drills  in  preference  to  broad-cast,  as  the 
beds  can  then  be  more  readily  kept  well  hoed:  beds  of  four  feet 
wide,  with  alleys  between  them,  aiTord  every  requisite  convenience, 
and  the  drills  therein  may  be  made  from  eight  to  ten  inches  apart, 
and  two  inches  deep.  If  room  be  deficient,  the  spring  sowings  can 
be  make  between  rows  of  cabbages,  peas,  beans,  &c.  As  the  spinach 
advances  in  growth,  draw  earth  to  the  stems  of  the  plants — it  will 
nourish  and  strengthen  them. 

418.  Subsequent  Culture, — "  When  the  plants  are  up,  showing 
leaves  about  an  inch  broad,  clear  them  from  weeds,  either  by  hand 
or  small  hoeing;  and  thin  the  plants,  where  crowded,  (especially 
the  broadcast  crops,)  to  three  inches  apart;  and,  when  advanced  in 
growth,  every  other  may  be  cut  out  for  use,  increasing  the  distance 
to  about  six  inches,  that  the  remainder  may  grow  stocky,  with  large 
spreading  leaves.  The  plants  of  the  early  and  succesive  crops  attain 
proper  growth  for  gathering  in  April,  May,  and  June.  When  the 
leaves  are  from  two  to  five  inches  in  breadth,  cut  the  plants  clean 
oitt  to  the  bottom;  or  sometimes,  cut  only  the  larger  leaves.  But  as 
ioon  aa  there  is  any  appearance  of  their  running  to  seed,  they  may 
be  drawn  oat  clean  as  wanted.*" 

419.  Winter  OuUure. ^^VL^'Phsiel  directs,  "  in  the  first  or  second 
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week""  of  August,  to  "  get  a  piece  of  good  rich  deep  ground  in 
readiness,  by  dunging  it  if  it  want,  and  digging  it  deep  for  a  crop 
of  winter  and  spring  spinach.  When  your  ground  is  dug,  if  it  be 
a  light  soil,  which  is  best  for  spinach,  tread  it  with  your  feet  all 
over,  then  draw  shallow  drills  of  two  feet  apart,  with  your  hoe  flat- 
wise; scatter  the  seeds  of  prickly  spinach  in  drills,  and  cover  them 
two  inches  deep,  and  make  the  ground  smooth  with  a  rake.  Yon 
should,  before  you  fill  up  the  drills,  set  a  little  stick  up  at  each  end 
of  them,  that,  in  case  of  dry  weather,  you  may  stretch  a  line 
between  them,  which  will  show  you  where  the  spinach  is  sown,  tliat 
you  may  water  the  rows  if  they  require  it.  If  the  ground  was  dry 
on  the  surface,  when  you  sowed  the  seed,  you  should  have  had  the 
drills  watered  before  they  were  covered.  You  may  sow  again  a  few 
rows,  about  the  twentieth  of  the  month.'*'* 

Winter  spinach  is  much  superior  to  the  spring,  or  round-leaved: 
it  frequently  may  be  gathered  in  December  and  January,  continuing 
in  full  bearing  till  June  or  July:  the  inflorescence  then  becomes 
visible,  and  the  plants  should  be  pulled  up  for  use,  in  thinning 
order,  for  they  yet  remain  tender  and  juicy. 

420.  To  save  the  seed^  "  either  sow  a  quantity  of  each  sort  for  the 
purpose,  in  spring  and  autumn;  or  leave  some  plants  of  the  autunm 
or  spring  sowings:  they  will  shoot  up  stalks  in  May,  and  flower  in 
June;  when,  and  not  before,  the  male  and  female  plants  will  dis- 
cover themselves;  the  former  producing  its  flowers  in  spikes,  with 
stamina,  containing  the  yellow  male  farina;  the  female  plants  exhibit- 
ing flowers  in  close  lateral  clusters  at  the  joints  of  the  stalk.     Leave 
the  male  plants  till  they  have  discharged  their  farina,  after  which  they 
soon  decay,  but  the  females  continue  their  growth  till  they  perfect 
the  seed  in  July  and  August.**' — (Abercrombie.)   Pull  up  the  stalks, 
spread  them  out  to  dry  in  the  sun,  and  to  harden  the  seed;  then 
thresh  it  out  for  use,  and  keep  it,  as  all  other  seeds  should  be  pie^ 
served,  in  a  cool  dry  room,  in  a  drawer  or  bag. 

Subject  3.  New  Zealand  Spinach: — Tetrayonia  e^rpanm;  Fiemdia. 
Class  xii.  Order  ii.  Icosandria  Di^nia,  of  Linnseos. 

421.  The  whole  that  follows  is  so  interesting,  that  I  hare  not 
hesitated  to  extract  it,  without  abbreviation,  from  page  637,  of  tk 
Encydopcedia  of  Gardmitiff.  "  Nete  Zealand  Spinach  is  a  htiihuij 
annnual,  with  numerous  branches,  round,  succulent,  pale  green, 
thick,  and  strong,  somewhat  procumbent,  but  elevating  their  teimi- 
nations.  The  leaves  are  fleshy,  growing  alternately  at  mall  ^ 
tances  from  each  other,  in  shortiidi  petioles;  they  aie  of  a  deltoid 
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diape,*^  (a  tenn  which  implies  a  resemblance  to  the  Greek  letter  D,  or 
Deba — A,)  *^ bat  rather  elongated,  being  two  or  three  inches  broad 
at  the  top,  and  from  three  to  four  inches  long;  the  apex  is  almost 
fiharp-pointed,  and  the  two  extremities  of  the  base  are  blantly 
rounded;  the  whole  leaf  is  smooth,  with  entire  edges,  dark  green 
above,  below  paler,  and  thickly  studded  with  aqueous  tubercles;  the 
midrib  and  veins  project  conspicuously  on  the  under  surface.  The 
flowers  are  sessile^  (closely  seated)  '^  in  the  alae  of  the  leaves,  small 
and  green,  and,  except  that  they  show  their  yellow  anther»  when 
they  expand,  they  are  very  inconspicuous.  The  fruit  when  ripe  has  a 
dry  pericarp  of  a  rude  shape,  somewhat  like  the  cone  of  Arbor  Vit», 
•with  four  or  five  hornlike  processes  enclosing  the  seed,  which  is  to  be 
Bown  in  its  covering.  It  is  a  native  of  New  Zealand,  by  the  sides 
of  woods,  in  bushy  sandy  places,  and  though  not  used  by  the  inha- 
bitants, yet  being  considered  by  the  naturalists  who  accompanied 
Captain  Cook,  as  of  the  same  nature  as  the  chenopodium  (see  Fostbb, 
Plant.  Bseulent,^  &o.),  it  was  served  to  the  sailors,  boiled,  every  day 
at  breakfast  and  dinner.  It  was  introduced  here  by  Sir  Joseph 
Banks,  in  1772,  and  treated  as  a  green-house  plant;  but  has  lately 
been  fbnnd  to  grow  in  the  open  air  as  freely  as  the  kidney  bean  or 
nastorttum.  As  a  summer  species,  it  is  as  valuable  as  the  orache, 
or  perhaps  more  so.  Every  gardener  knows  the  plague  that 
attends  the  frequent  sowing  of  common  spinach  through  the  warm 
season  of  the  year;  without  that  trouble  it  is  impossible  to  have  it 
good,  and  with  the  utmost  care  it  cannot  always  be  obtained 
exactly  as  it  ought  to  be,  (particularly  when  the  weather  is  hot 
and  dry,)  from  the  rapidity  with  which  the  young  plants  run  to  seed. 
The  New  Zealand  spinage,  if  watered,  grows  freely,  and  produces 
leaves  of  the  greatest  succulency  in  the  hottest  weather.  Anderson, 
one  of  its  earliest  cultivators,  had  only  nine  plants,  from  which,  ho 
sajrs,  ^^  I  have  been  enabled  to  send  in  a  gathering  for  the  kitchen 
every  other  day  since  the  middle  of  June,  so  that  I  consider  a  be<l 
with  about  twenty  plants,  quite  sufficient  to  give  a  daily  supply,  if 
required,  for  a  large  table. 

**  It  is  dressed  in  the  same  manner  as  common  spinage,  and 
whether  boiled  plain,  or  stewed,  is  considered  by  some  as  superior 
to  it;  there  is  a  softness  and  mildness  in  its  taste,  added  to  its 
flavour,  which  resembles  that  of  spinage,  in  which  it  has  an  advan- 
tage over  that  herb.'*' 

The  directions  given  by  Mr.  Anderson  are  correct  and  truly 

{Nmctical;  this  I  have  ascertained:  the  growth  and  productiveness 

rf  the  plant  are  prodigious;  but  I  have  scarcely  found  any  person 

rho  preferred  the  taste  of  the  vegetable  to  that  of  the  winter  spinach. 
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Part  II. 

OPERATIONS  IN  THE  VEGETABLE  GARDEN  FOR  THE 

MONTH  OF  AUGUST. 

423.  Sow — Winter  spinach — ^the  prickly  seeded  (419),  in  the 
first  and  second  week. 

Cabbage-seed,  early  York,  sugar  loaf,  Fulham  (111),  for  the 
main  summer  supply, — in  the  first  week. 

Onions,  to  come  in  about  the  end  of  March, — not  later  than  the 
second  week. 

Radish  (352),  for  autumnal  use, — ^two  or  three  times  in  the 
month. 

Lettuce  (485),  the  white  Cos,  brown  Bath,  or  Capuchin,  for  late 
autumnal  supply,  or  to  be  transplanted  next  month  to  stand  the 
winter: — sow  some  early. 

Cauliflower, — ^between  the  twentieth  day,  and  the  close,  as  per 
Ball's  method  (120). 

PlofU-^lifB  of  lavender,  rue,  rosemary,  sage,  hyssop,  and 
maijoram* 

TrantplafU — Broccoli,  at  the  beginning,  and  again  at  the  end  of 
the  month,  for  early  and  later  spring  use  (124). 

Cabbage  (110),  Savoys  (11 6),  for  use  in  November  and  December. 

Bmasels  sprouts  (117),  Borecole  (118): — all  these  at  the  com- 
mencement, and  again  towards  the  end  of  the  month. 

Celery  (359),  into  trenches  for  blanching;  once  or  twice: 
water  it. 

Endive,  a  full  crop  (489),  in  the  second,  and  again  in  the  fourth 
week. 

Cut  all  sorts  of  sweet  herbs,  and  aromatic  and  bitter  plants  for 
drying— choose  a  dry  time,  when  they  approach  to  full  blossom. 

Gather  seed-capsules,  or  pods,  as  they  ripen,  and  dry  them  in  an 
airy  situation. 

Out  daum  mrtichoke  stems  as  the  fruit  is  taken;  remove  suckers 
from  the  plants,  if  it  be  desirable  to  have  very  large  heads. 

Earth  up — ^in  dry  weather,  the  celery  plants  in  the  trenches,  and 
t^epest  die  earthing  two  or  three  times  during  the  month. 

Dettir&y  weeds  every  where,  remove  litter,  and  attend  to  neatness 
^nd  order. 
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SECTION  III. 

NATURAL  HISTORY  AND  CULTIVATION  OF  BERRY-BEARING 

SHRUBS. 

The  Currant: — Biles;  Grossularea?.     Class  v.     Order  i.     Pentan- 

dria  Monopynia^  of  Linnaeus. 

424.  The  essential  generic  character  of  the  genus  Ribe^ — which 
includes  all  the  numerous  varieties  of  the  currant  and  gooseberry-— 
according  to  the  last  edition  of  Sir  J.  E.  Smith'^s  English  Flora^  is, 
"  Berry  with  many  seeds.  Calyx  bearing  the  petals.  Style  divided. 
Flower  of  five-petals  superior.^^ 

Subject  1.  Bibes  ruhrum, — The  red  and  white  currant  \a  thus 
described.  ^'  No  prickles;  clusters  smooth,  pendulous;  flowers  but 
slightly  concave:  petals  inversely  heart-shaped.  In  mountainous 
woods,  especially  about  the  banks  of  rivers  in  the  north  of  England 
and  Scotland.  Berries  globular,  red,  and  shining,  each  crowned 
with  the  withered  flower: — in  gardens^  either  red,  white  or  flesh- 
coloured." 

Subject  2.  Bibes  nigrum, — The  black  currant.  "  No  prickles; 
clusters  hairy,  pendulous,  with  a  separate  flower-stalk  at  the  base  of 
each;  flower  oblong.  In  sandy  swamps  and  thickets,  about  the  banks 
of  rivers,  in  Cambridgeshire,  Bedfordshire,  Warwickshire,  Cumber- 
land, and  Essex.  In  Costesy  island,  near  Norwich;  between  Norwich 
and  Yarmouth,  by  the  river  in  several  places,  and  also  in  Scotland. 
Berries  large,  globular,  black,  gratefully  subacid,  with  some  flavour  of 
the  leaves." 

Subject  3.  Bibes  grossidaria. — The  common  gooseberry. — 
^*  Prickles,  one,  two,  or  three,  under  each  bud :  branches  otherwise 
smooth,  spreading:  stalks  single-flowered:  bracteas  close  together: 
segments  of  the  calyx  reflexcd,  shorter  than  the  tube.  In  woods 
and  hedges  about  Darlington,  plentiful.  Apparently  indigenoos  in 
Hamilton  woods,  Scotland.  Berry  elliptic  oblong,  or  nearly  lo- 
bular, green  or  yellow,  rough  with  scattered  hairs."*^ — {English  Fbra) 

425.  Varieties  of  the  Bed  Currant. — The  Encgdopcsdia  of  G^t' 
dening  mentions  ten  varieties,  namely, — 

Common  red  or  white,  Champagne  pale  red,  White  czyBtal, 

Large  red.  White  Dutch,  Laige  pale  red  Dnteh    ' 

Long  clustered  red,  Large   new   white  Gooaebeny-leaved. 
Champagne  largo  red,              Dutch, 

426.  Propagatian. — Currant-trees  are  raised  from  seed,  hy  cat- 
tings,  and  by  suckers.    The  first  method,  by  seedi  indndes  all  tfaon 
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scientific  processes  by  which  new  and  improved  varieties  are  obtained, 
and  is  peculiarly  applicable  to  the  lehite  currant,  which,  in  general, 
is  far  less  productive  of  young  vigorous  shoots  than  the  red  currant, 
and  hence,  cannot  be  so  quickly  multiplied  by  cuttings  as  that  shrub 
is.  The  second  method,  by  cuttings,  is  the  one  almost  universally 
adopted,  and  that  by  which  approved  varieties  are  continued.  The 
third  method,  by  suckers,  is  certain  in  its  results,  but  is  objected  to 
by  some,  because  it  is  supposed  that  the  shrubs  so  raised,  are  very 
apt  to  produce  abundance  of  suckers  from  their  roots. 

(1.)  By  seed. — With  a  view  of  obtaining  improved  sorts,  "that 
indefatigable  horticulturalist,  Mr.  Knight,  procured  cuttings  in  the 
year  1810,  of  the  finest  varieties  of  the  red  and  white  currant,  which 
he  planted  in  pots  of  very  rich  mould,  and  placed  under  a  south 
wall,  to  which  the  trees  were  subsequently  trained.  At  the  end  of 
three  years,  within  which  period  the  pots  had  been  as  often  changed, 
the  trees  were  first  sufiered  to  produce  blossoms.  These  were,  with 
the  exception  of  a  very  small  number,  removed  from  the  white  cur- 
rant trees  as  soon  as  their  buds  unfolded,  and  those  which  remained 
were  deprived  of  their  stamens  whilst  immature,  and  subsequently 
fertilized  by  the  pollen  of  the  red  variety.  The  seeds  thus  obtained 
were  sown  in  pots  as  soon  as  the  fruit  had  become  perfectly  mature, 
and  were  subjected  early  in  the  ensuing  spring,  to  the  artificial  heat 
of  a  forcing-house;  by  which  means,  and  by  proper  subsequent 
attention,  the  plants  grew  more  than  a  foot  in  height  in  the  first 
season.  At  two  years  old,  in  the  year  1816,  several  of  the  plants, 
and  in  1817,  the  greater  part  of  them,  produced  fruit  of  a  great 
variety  of  character  and  merit;  but  out  of  about  two  hundred  varie- 
ties, only  three  red  and  two  white  appeared  to  possess  greater  merits 
than  their  parents.*"  (Ilort  Trans.  III.  88.)  From  these  experi- 
ments resulted,  Knighfs  crystal  currant^  one  of  the  finest  varieties 
known. 

(2.)  By  cuttings. — "  Plant  cuttings'"  (in  October) ;—"  this  is  an 
expeditious  and  plenteous  method  of  propagating  these  shrubs.  In 
choosing  the  cuttings,  let  it  be  observed  they  must  be  shoots  of  the 
last  summer^s  production.  Let  them  be  taken  from  healthy  trees, 
and  such  as  are  remarkable,  according  to  their  kinds,  for  bearing  the 
finest  fruit.  Having  procured  such  cuttings,  let  each  be  shortened 
from  about  eight  to  twelve,  or  fifteen  to  eighteen  inches  long,  accord- 
ing to  its  strength;  and  plant  them  in  a  shady  border.  Let  them  be 
planted  in  rows  crossways  to  the  border,  allowing  ten  or  twelve  inches 
between  row  and  row,  and  put  every  cutting  near  half  way  into  the 
earth.'' 

In  planting  these,  and  all  other  cuttings,  care  should  be  taken  to 
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press  the  earth  very  firmly  to  the  heel,  otherwise  not  one  in  five  will 
succeed.  If  the  contact  of  the  soil  and  wood  be  close,  roots  will  be 
readily  protruded,  and  then  one  or  two  buds  within  the  soil,  and 
as  many  above  it,  will  form  as  fine  a  plant  as  if  eight  or  ten  had 
been  left  to  sprout.  A  long  cutting,  in  fact,  is  less  likely  to  sacceed 
than  a  short  one,  and  it  will  be  easy  to  obliterate  any  supernumerary 
shoots  so  as  to  leave  but  one  stem  to  8uppoi*t  a  well-formed  head. 
February  is  a  very  good  season  for  this  work,  because  the  cuttings 
will  not  then  be  liable  to  decay,  and  will  push  out  roots  at  the  same 
time  that  the  descending  current  is  propelled  downwards  by  the 
peculiar  agency  of  light,  which,  acting  by  induction,  produces  the 
flow  of  the  sap,  and  the  developement  of  the  germs  or  buds  in  early 
spring. 

(3.)  By  suckers. — ''These  shrubs  may  also  be  propagated  by 
suckers  from  the  root;  which  may  be  taken  up  with  roots,  and 
planted;  the  strongest,  at  once  where  they  are  to  remain,  and  the 
rest  in  nursery  rows  for  a  year  or  two,  &c/' — (Abercrombie,  in 
Mawe's  Calend.^  Oct.) 

Cuttings  of  the  semi-ripe  wood,  with  or  without  a  heel  of  the 
older  wood,  will  succeed  equally  well  if  planted  during  August  in  a 
very  shady  situation,  provided  that  the  soil  be  retained  in  a  moist 
condition. 

427.  Mode  of  rearing  and  methods  of  pnining. — The  currant- 
tree  bears  fruit  on  the  young  wood  of  two  or  three  years'*  growth; 
also  on  short  natural  spurs  along  the  branches  of  the  older  wood,  and 
on  such  as  have  been  artificially  produced  by  skilful  and  judicioos 
pruning.     There  are  two  principal  methods  of  pruning  the  currant, 
which  are  productive  of  very  different  results.      The  one  is  that 
which,  for  the  sake  of  distinction,  I  shall  designate  the  lonp  pruning; 
the  other,  that  which  produces  fruit  in  masses,  chiefly  ou  artificially 
formed  spurs:  this  method  may,  therefore,  with  propriety  be  termed 
spur  pruning.     The  first  method  I  shall  endeavour  to  reader  perfectly 
intelligible  by  combining  the  directions  of  Abercrombie  with  then 
of  Mr.  Charles  Harrison,  the  late  gardener  of  Lord  Whamdifie. 

(1.)  Long  pruning^  for  producing  an  equal  distribution  of  racemeii 
or  fruit-bunches,  all  over  the  bearing  branches.  Abercrombie  ssji-' 
— ''  In  pruning  these  shrubs,  it  will  be  necessary  to  observe  that 
their  branches  should  be  kept  thin,  and  at  regular  distanoes.  The 
heart  of  the  trees  should  be  open,  and  clear  of  wood,  so  as  to  admit 
the  sun  and  air  in  summer  to  the  fruit,  and  the  branches  no  when 
suftered  to  cross  one  another.  Numbers  of  young  shoots  are  pi^ 
duced  every  summer,  mauy  of  which  should  now  be  out  out;  buti 
in  doing  this,  occasionally  leave  here  and  there  one  or  more  ef  the 
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befit  placed  and  most  re(][tLlar  grown  of  the  said  shoots  towards  the 
lower  part  of  the  trees,  but  particularly  in  places  where  there  is  a 
vacancy;  or  for  a  succession  of  young  bearing  wood,  to  supply  the 
places  of  such  branches  as  are  grown  too  long  or  straggling,  and  such 
branches  that  are  worn  out,  or  become  past  bearing  good  fruit,  which 
should  be  entirely  removed  or  cut  shorter,  in  order  to  make  proper 
room  for  such  young  shoots  as  promise  to  produce  the  best  fruit. 
All  such  shoots  as  are  not  wanted  must  be  cut  close  to  the 
branches.  The  shoots  and  branches,  in  general,  should  stand,  at 
their  extremities,  eight  or  nine  inches  distant  from  one  another. 

As  almost  every  branch  will  liave  produced  three,  four,  or  more, 
of  the  said  young  shoots  last  summer;  that  is,  one  at  the  end,  and 
the  rest  placed  under  another,  lower  on  the  branch,  you  are  to 
obflerve  that,  except  in  vacancies,  it  is  not  necessary  that  there  be 
more  than  one  or  two  of  these  young  shoots  left  on  each  of  the  general 
branches;  one  of  which  must  be  left  so  as  to  terminate,  and  be  a 
leader  for  the  branch,  and  the  others,  only  left  below  in  vacancies ; 
or,  if  not  wanted,  cut  quite  out.  Let  it  be  observed  in  pruning  these 
shrubs,  that  the  summer^s  shoots  should  be  very  little  shortened. 
Some  cut  the  slioots  very  short,  but  that  is  wrong,  for  it  fills  the 
trees  next  summer  with  numberless  useless  shoots,  to  the  great  pre- 
judice of  the  fruit.  To  avoid  this,  let  the  shoots  be  always  shortened 
with  discretion ;  never  cut  more  off  an  ordinary  shoot  than  about 
Qne-third  of  its  length,  and  about  one-fourth  of  a  vigorous  shoot. 
But  this  shortening  should  not  be  general,  but  practised  occasionally; 
for  instance,  if  the  shoot  advance  umch  beyond  the  rest,  or  if  it  turn 
its  end  down  to  the  ground,  as  gooseberries  often  do.'*'* — (See  Mawe'^s 
Calendar^  October.) 

"  In  pruning  the  currant-tree,"  says  Harrison,  "  always  endeavour 
to  keep  a  plentiful  supply  of  young  vigorous  wood,  as  the  fruit  is 
mudi  finer  when  produced  from  such,  than  from  short  spurs.  In 
order  to  obtain  suitable  wood,  it  is  necessary  to  cut  out  a  certain 
quantity  of  the  old  wood  every  year ;  and  with  the  exception  of  the 
main  limbs,  let  no  wood  be  retained  that  is  more  than  four  years  old. 
The  main  limbs  of  the  tree  must  always  be  disposed  at  a  proper 
distance  fr<»n  each  other,  so  that  the  bearing  wood  may  not  be  crowded. 
The  shoots  retained  must  be  left  about  four  inches  apart,  and  their 
enda  be  cut  ofi^;  strong  vigorous  shoots  must  have  about  three  inches 
cut  off  the  end,  and  less  vigorous  ones  in  proportion.  Always  use  a 
biife  for  pruning  the  trees,  and  not  a  pair  of  garden  shears,  as  is 
generally  practised.*" — {Treatise  on  Fruit  Trees^  1826.) 

The  reader   will  perceive  that  in  the  foregoing  methods  of 
prmuDgi  artificial  spurring  is  not  aimed  at,  but  a  succession  of  ypung 
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bearing  wood  is  provided  for,  by  cutting  out,  every  tliree  or  four 
years,  the  old  bearers,  and  retaining  well-placed  wood,  whicli  is  to 
be  shortened  but  little,  if  at  all ;  and  that  only,  according  to  Aber- 
crombie,  when  any  portion  of  it  advances  beyond  the  rest,  so  as  to 
produce  irregularity  in  the  growth  and  appearance.  Currant-bushes, 
so  pruned,  will  be  inclined  to  have  their  fruit  distributed  in  regular 
order  throughout  the  whole  length  of  the  bearing  wood,  tliat  has 
attained  suiRcient  maturity  to  protrude,  in  the  autumn,  those  short 
natural  spurs  or  fruit-buds,  with  which  these  shrubs  abound : — a 
very  different  result  will  be  produced  by  practising — 

(2.)  The  spur  inethod  of  pruning. — This  is  the  method  of  the 
market  gardeners,  by  which  such  ])rodigious  quantities  of  fine  fruit 
are  provided  for  the  London  markets ;  and  it  is  thus  described  by 
Mr.  Cobbett,  with  his  usual  perspicuity,  at  No.  267,  of  his  Engli$h 
Gardener, 

^'  When  the  young  currant-tree  is  planted  out,  it  ought  not  to  be 
suffered  to  have  any  limbs  within  five  or  six  inches  of  the  ground ; 
but  should  be  made  to  have  a  clear  and  straight  trunk  to  that  height. 
When  the  limbs  come  out,  or  rather  the  shoots  that  are  to  become 
limbs,  there  should  not  bo  more  than  four  or  six  suffered  to  go  on  as 
principal  limbs.     By  shortening  the  shoots  at  the  end  of  the  first 
year,  you  double  the  number  of  limbs.     These  are  to  be  kept  con- 
stantly clear  of  side  shoots,  by  cutting  off,  every  winter,  the  last 
summer'^s  wood,  within  one  bud  or  two  of  the  limb ;  and  when  the 
limbs  have  attained  their  proper  length,  the  shoot  at  the  end  of  each 
imb  should  also  be  annually  cut  off,  so  that  the  tree,  when  it  has 
received  its  pruning,  consists  of  a  certain  number  of  limbs,  looking 
like  so  many  rugged  sticks,  with  bunches  of  spurs  sticking  out  of 
tliem.     On  these  spurs  comes  the  fruit  in  quantities  prodigious.    If 
you  neglect  to  prune  in  the  manner  here  directed,  the  centre  of  the 
tree  becomes  crowded  with  wood,  and  the  small  quantity  of  fruit 
that  comes  near  the  point  of  the  limbs  is  very  poor  and  small.  tXhis 
method  of  pruning  currants  is  amongst  the  very  greatest  improve- 
ments in  gardening,  and  is  a  discovery  to  be  ascribed  solely  to  the 
market  gardeners  in  the  neighbourhood  of  London,   like  a  great 
many  other  things  in  the  art  of  gardening,  in  which  they  far  excd 
all  the  rest  of  the  world.     Mr.  Marshall,  in  his  book  on  gardenings 
and  the  French  authors,  in  all  their  books,  describe  a  method  vsiy 
different  indeed  from  this,  which  is,  at  once,  so  simple  and  w 
efficacious,  causing  to  be  produced  such  immense  quantities  of  fraiti 
and  always  of  the  best  quality : — Changing  to  one  single  joaot  of  s 
currant  tree,  in  the  market  gardens,  you  frequently  see  as  muchfiuit 
as  would  fill  a  plate.    One  tree  pruned  in  this  manner  k  eqoil  lo 
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more  tl»n  aix  traei  prun«d  in  die  manner  practised  in  geaerd 
lliroiiglHnit  tbe  eotmttj.  Bnt  tbeee  gardeners  exoel  all  the  itorld  in 
eterj  thing  that  thejr  nndert^e  to  cultivate:  thej  beat  all  the 
gentlemen's  gardenen  in  the  kingdom :  nothing  erer  fiula  that 
depends  upon  their  skill." 

Fig.  21.— 1.  Shows  a  cutting  of  the  ourrant-tree  J  theparthelow 
tbe  lower  oross-mark,  ff,  should  be  planted  in  the  soil,  the  buds,  except 
tbe   lowest,   being    prerionBly 
taken  off:  the  buda  also  be-  F1g.i>. 

tween  the  two  marks  should  be 
rsmored.  Bnt  those  above  the 
■loping  mark  are  to  be  left  on ; 
the  top  of  the  shoot  being  cut 
off  in  a  slanting  direction  up- 
wards, above  the  uppermoet 
bad. 

2.  B«pre8entB  the  curratit- 
ttea  pruned  according  to  the 
^pw  method,  described  above. 

Hie  tops  c^  every  shoot  are  to  be  pruned  off  by  a  sloping  cut  above 
a  bad,  as  indicated  by  the  marks  across  their  terminations. 

M^Pbael  says,  and  his  directions  apply  to  the  ffootelmrj/  as  well 
ai  to  the  currant-tree : — "  In  pruning  the  first  two  or  three  years 
after  planting,  head  down  the  young  shoots  pretty  close,  leaving 
them  longer  and  longer  every  time  of  pruning,  as  the  plants  gather 
rtrengtb,  forming  the  branches  out  every  way  regularly  to  the  height 
ti  three  or  four  feet,  leaving  the  bearers  from  six  to  ten  inches 
^art.  These  bushes  require  a  regular  annual  pruning ;  and  as  they 
produce  fnut  on  the  preceding  year's  wood  as  well  as  on  studs,  the 
bast  and  speediest  way  to  prune  them  is,  with  tlie  left  band  to  lay 
bold  of  the  branches  that  are  appropriated  for  bearing  the  fruit,  one 
after  another,  and,  with  the  knife  in  the  right  hand,  begin  nearest 
the  ground,  and  cut  off  quickly  all  tie  latt  year't  Uttered  ihoott, 
Ittninff  only  an  eye  or  tito  on  each,  taking  care  not  to  injure  tbe 
spurs ;  and  shorten  the  young  leading  shoot  of  each  bearer  to  a  third 
of  its  length,  or  more,  or  less,  according  to  the  strength  of  the 
bearing  Imknches  in  general.  Currants  shoot  more  luxuriantly  than 
gooeeberries,  therefore  their  shoots  require  to  be  more  shortened, 
and  the  bush  let  run  to  a  greater  height."— (Gani. /fern. — 'Ooose- 
berry,'  &o.) 

Currant-trees  are  trained  as  dwarf  sUndards,  in  the  fan  shape, 
without  support :  to  efiect  this,  prune  off  all  the  fbreright  and  back 
■hoots,  eo  M  to  give  the  bushes  a  flattened  form.     For  etpalter,  or 
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^call'trets^  train  them  with  a  low  stem,  branching  in  the  fan  form, 
tying  or  nailing  them  to  rails,  or  against  the  wall;  or  lead  two 
branches  horizontally  against  the  rail  or  wall,  half  a  foot  above  the 
ground.  Remove  all  the  buds  situated  on  the  under  side  of  the  two 
horizontals :  then  the  young  shoots  that  advance  on  the  upper  side 
of  the  branches  are  to  be  trained  at  the  distances  of  five  or  six  inches 
from  each  other,  in  a  perpendicular  direction :  these  must  be  pruned 
regularly,  by  one  or  other  of  the  methods  of  pruning  just  described, 
according  to  the  fancv  of  the  cultivator. 

428.  i>>ummer2>runhig, — "  In  May  or  June,  cut  out  close  the  most 
ii'regular  shoots  rising  in  the  centre  of  the  tree,  with  all  cross  and 
water-shoots*,  to  admit  more  freely  the  essential  influence  of  the  air 
and  sun,  and  promote  the  growth  of  the  fruit  and  improve  its 
flavour.     Also  twist  off*  all  root*suckers  as  they  appear+.'" 

429.  Insects^  <St. — "  The  red  currant  is  occasionally  attacked  by 
the  caterpillar  {Phalwna  grossidarid)^  and  very  frequently  by  the 
Aphides  ribis  (familiarly  termed  the  honey-dew)  :  the  insect  appears 
to  me  to  be  enticed  by  the  saccharine  process  which  is  induced  by 
frosts,  after  the  first  expansion  of  the  leaves :  the  juices  thereby  arc 
rendered  sweet,  the  leaves  become  the  prey  of  the  aphides,  and 
these,  in  their  turn,  deposit  a  saccharine,  honey-like  oxcrementitious 
substance,  which  is  known  as  the  honey-dew.  These  insects  change 
the  colour  of  the  leaves  by  producing  red  pits  and  puckers  on  them ; 
they  also  cause  the  fruit  to  be  shrivelled  and  flavourless*.**  They 
are,  it  is  said,  to  be  destroyed  by  watering  with  lime-water,  and 
water  alone ;  but  I  believe  that  little  reliance  is  to  be  placed  upon 
these  remedies.  The  liquid  sulphurate  of  lime — the  clear,  yellow 
liquor  floating  n]K)n  the  preparation  so  frequently  named  and 
referred  to  (sec  No.  49),  if  it  were  rather  more  diluted,  and  Buffered 
to  deposit  its  sediment,  would,   I  think,  be  in  every  way  more 

*  By  tlio  temi  wuter-ahoottj  in  either  the  eurrani  or  gooteberrp^  is  to  be  nader 
fitood,  tlioHc  t)iick,  straig]it,  Bucculcnt  shoots,  with  fewer  and  more  distant  leSTfik 
which  arise  from  the  bottom  of  tlio  trees  iu  almost  a  perpcndicuhir  direction.  !■ 
the  gooscborrr,  thoy  arc  often  covered  with  a  profusion  of  bristly  spines,  totallr 
imlike  the  regular  tliorus  of  the  fruit-bearing  branches. 

f  I  am  persuaded  that,  in  pruning  by  the  spur  method,  the  woiic  shonM  ^ 
begun  in  July ;  for  the  fruit-buds  begin  at  that  period  to  be  very  visible.  If  ^ 
young  side-shoots  were  then  cat  down  to  one  incli,agreatdeol  of  injvrkrasdMidiif 
would  bo  prevented,  and,  I  believe,  the  number  of  fruit-buds  would  be  ftrodigiotfi/ 
incrtiisod. 

X  Were  fiirt]ier  proof  needed  of  the  vital  importance  of  the  leaves  to  tlM  ^ 
elalioration  of  the  juices,  it  would  be  afforded  by  the  mischicvuns  effects  prodoccd 
by  tliu  ravages  of  tho  aphides;  for,  not  only  is  the  fmit  of  an  infeileil  tn> 
rendered  defective  in  flavour,  but  the  tree  itself  is  \ery  often  oomMmMj  kjtni 
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efifectual,  than   Bimple  lime-water.     Strong  tobacco-water  may  be 
used  with  effect.     Tobacco  is  of  very  easy  cultivation. 

430.  Taiinff  the  fruity  and  preserving  it  on  the  trees. — *'  The 
ripening  fruit  comes  in  for  small  gatherings  in  June,  advances  to 
maturity  in  July,  and  continues  in  perfection  till  the  end  of 
August :  or  if  trees  in  a  full  exposure  are  timely  defended  from  birds 
and  the  full  sun  with  garden  mats,  or  protected  with  nets  where 
they  grow  against  a  north  wall,  the  fruit  may  be  continued  good  till 
September  or  October.  Gather  in  a  dry  state,  as  in  rainy  weather 
they  lose  their  flavour." — (Abercrombie.) 

Forsyth  says, — "  As  currants  are  very  liable  to  be  devoured  by 
earwigs  which  take  shelter  under  their  leaves  and  branches,  bundles 
of  bean-stalks  should  be  hung  up  some  time  before  the  bushes  are 
covered  with  mats  or  nets.  If  proper  attention  be  not  paid  to  this, 
the  fruit  will  generally  suffer  very  much  from  these  insects.  After 
the  bushes  are  covered,  take  the  mats  off  once  in  three  or  four  days, 
and  kill  the  earwigs  that  have  got  into  the  bean-stalks,  which  it  will 
be  necessary  still  to  keep  hung  up.  As  there  is  a  sweetness  in  the 
inside  of  the  bean-stalks  which  attracts  the  earwigs,  they  very  readily 
take  shelter  in  them  from  rain," — {Encyclopaedia  of  Gardening^  No. 
4692,  3,  and  4.) 

431 .  The  Black  Currant  is  propagated  by  cuttings,  &o. ;  and 
little  need  be  said  on  the  culture  of  this  shrub,  as  it  in  most 
respects  is  the  same  as  that  of  the  red  currant.  It  bears  its  fruit 
chiefly  on  short  spurs,  and  on  the  young  wood  of  the  preceding 
year,  but  is  not  pruned  so  closely  as  the  red  currant.  Some, 
indeed)  do  not  shorten  the  shoots  at  all,  but  cut  clean  out  all  the  old 
and  decaying  wood,  leaving  the  younger  branches  to  supply  its 
place.  The  tree  does  not  appear  in  any  sort  of  soil,  to  be  of  long 
duration;  and  therefore  it  is  always  best  to  provide  a  constant 
Buccessiou,  by  planting  cuttings  every  year,  in  October,  November, 
or  February.     They  strike  freely,  and  soon  come  into  bearing. 

482.  Soil  and  Situation, — A  moist  soft  soil,  a  shady  situation 
with  regard  to  the  sim,  but  still  open  and  not  crowded  with  other 
trees,  suit  the  black  currant  the  best.  It  may  be  planted  in  rows 
by  the  sides  of  shady  borders,  or  in  a  plot  of  ground  exposed  chiefly 
to  a  north  aspect.  NeiU  observes  that  it  bears  most  fruit  as  a 
standard,  but  the  largest  berries  when  trained  to  a  wall. 

433.  The  Gooseberry,  as  may  be  seen  at  No.  424,  is  a  native  of 
England.  In  the  Encychpwdia  of  Gardening^  it  is  said  to  be 
"  naturalixed  in  various  places,  on  old  walls,  ruins,  and  in  the  woods 
and  hedges  about  Darlington.  It  is  cultivated  in  greater  perfection 
in  Lanoaidiire  than  in  any  other  part  of  Britain ;  and  next  to  Lan* 
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cashire,  the  climato  and  treatment  of  the  Lothians  seem  to  suit  this 
fruit.  In  Spain  and  Italy  the  fruit  is  scarcely  known ;  in  France  it 
is  neglected,  and  little  esteemed.  In  some  parts  of  Germany  and 
Holland,  the  moderate  temperature  and  humidity  of  the  climate 
seem  to  suit  the  fruit ;  hut  in  no  country  is  its  size  and  beauty  to  be 
compared  with  that  produced  in  Lancashire,  or  from  the  Lancashire 
varieties  cultivated  with  care  in  the  more  temperate  and  humid 
districts  of  England.'*'' 

Grooseberries,  in  the  green  state,  can  bo  preserved  throughout  the 
winter  by  several  methods — one  is,  to  fill  the  bottles  with  water,  by 
which  means  the  air  is  excluded ;  and,  indeed,  the  exclusion  of  air 
is  the  sole  object ;  but  water  is  a  bad  medium  to  preserve  the  goose- 
berries in,  on  account  of  its  tendency  to  effect  decomposition.  An- 
other method  is,  to  place  the  bottles,  filled  with  the  berries  and  then 
corked,  in  water,  which  is  gradually  brought  to  boiling;  but  it 
w^ould  be  much  safer  to  leave  the  bottles  uncorked,  and,  after  the 
boiling  had  been  continued  for  a  few  minutes,  to  bung  them  tight; 
or  to  tie  over  the  neck  of  each,  a  strong  wet  bladder,  while  the  ebol* 
lition  continued ;  there  would  then  be  little  danger  of  bursting  the 
bottles,  or  of  blowing  off  the  coverings,  and  the  air  would  be  equally 
expelled. 

434.   Varieties. — ''  The  gooseberry  is  mentioned  by  Tusser,  in 
1573.     Parkinson  enumerates  eight  varieties ;  the  small,  great,  and 
long  common,  three  red,  one  blue,  and  one  green.*"     PxRKisaKs'i 
Herbal — Theatrum  Botanicum^  was  published  in  1640.     "Miller 
only  says,  there  are  several  varieties  obtained  from  seed,  most  of 
them  named  from  the  persons  who  raised  them ;  but  as  there  are 
frequently  new  ones  obtained,  it  is  needless  to  enumerate  them.''— 
Miller's  Gardeners  Dictionary  was  first  printed  1731.     "  The  pre- 
sent lists  of  the  London  nurserymen  contain  from  eighty  to  one 
hundred  names ;  but  those  of  some  of  the  Lancashire  growers,  above 
three  hundred.     6.   Lindley'^s   catalogue   contains   722  varieties.' 
Forsyth,  in  1800,  mentions  ten  sorts  as  common ;  and  adds  a  list  of 
forty-three  sorts  grown  in   Manchester.     The  following  may  be 
considered  established  varieties,  and  such  as  merit  cultivation :— 

Old  ironmonger. 
Early  black, 
Damson,  or  dark  red, 
Laiige  rough  red, 
Red  walnnty 
Warringtonp 
Smooth  red» 
Hairy  red^ 


Hed  champagne^ 

Green  FHaMttM» 

Nutmeg, 

Whitesmith. 

Captain, 

YeOmt. 

Wihnot*8  early. 

Great  amber, 

Green, 

Globe  aaiber. 

Grera  Gaacmgne, 

Great  m^g4 

9     Walnut, 

Hmiy^obSi 

n     Globe, 

Goldeii  drafb    . 

n     Gag*» 

Hoaejcoml^. 
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Stilpliiir,  Royal  Bovereign,  White  veined, 

Gbnqiieror,  Tawny.  Royal  Qeorge, 

Yellow  cbaaspagnei  White,  White  Dutch, 

Qolden  knap,  Lai^  crystal,  „     Walnut." 

(Encye,  of  Gardening,) 

^Neill  observes,  that  although  the  large  gooseberries  make  a 
fine  appearance  on  the  table,  they  are  often  deficient  in  flavour  when 
compared  with  some  of  the  smaller  size.  Many  of  them  have  very 
thick  strong  skins,  and  are  not  eatable  unless  thoroughly  ripened. 
Some  of  them,  however,  are  of  very  good  quality,  such  as  the  red 
chan^gne  and  the  green  walnut.  Among  these  also,  Wilmot's 
early  red  deserves  further  notice.  It  was  raised  by  Wilmot,  of 
Ideworth,  in  1804,""  is  "early  ripe,  of  excellent  flavour,  and  very 
productive.'*' — (See  Idem^  4637.) 

Mr.  Cobbett  says, — "  The  following  is  the  list  cultivated  in  the 
kitig^s  gardens :  Claret^  Early  Lincoln^  Golden  drop^  Goliahy  Green- 
gaffe^  Imperial^  Keen's  seedling^  Lomax'e  victory^  Old  Briton^  Pope^ 
RnmbuUian^  Warrington,  For  many  years  it  has  been  the  fashion 
to  give  the  preference  to  gooseberries  of  very  large  size,  and  the 
people  of  Lancashire  (chiefly  the  weavers)  have  been  famous  for 
their  success  in  this  way ;  but  as  quality  is  far  preferable  to  size,  I 
regret  the  almost  total  disappearance  of  the  little  smooth  black 
gooseberry,  and  of  the  little  hairy  red  gooseberry,  both  of  which 
Ittve  very  thin  skins,  and  are  of  delicious  flavour.  The  big  goose- 
berries are  nearly  all  skin,  and  the  pulp  is  of  a  very  mean  flavour. 
For  several  years  I  have  not  seen  a  black  gooseberry-tree  in  any 
garden  except  that  of  some  old  farm-house ;  but  I  would  earnestly 
recouimend  to  the  reader  to  obtain  these  two  sorts  if  he  can.'' 
(English  Gardener^  No.  270.) 

They  to  whom  the  recollection  of  the  middle  sized  rough  red, 
loogh  greeny  and  amber  gooseberries  is  familiar,  will,  I  think,  justify 
the  assertion,  that  few  of  the  varieties,  whether  they  be  large  or 
small,  rough  or  smooth,  have  ever  equalled  these  excellent  goose- 
berries in  delicacy  of  texture  or  richness  of  flavour.  While  writing 
on  the  quality  of  this  fruit,  I  would  suggest,  as  matter  for  inquiry, 
that  it  abounds  with  sulphur;  or,  if  it  do  not  actually  contain 
sulphur,  that  it  possesses  the  property  of  developing  it  when  in 
contact  with  the  saliva  of  the  mouth.  I  have  veiy  frequently 
remarked  a  strong  sulphureous  odour  passing  over  the  internal 
orgui  of  smelling ;  which  organ  is,  in  fact,  the  real  distinctive  agent 
of  taste  and  flavour,  and  have  mentioned  the  circumstance  to  others. 
If  my  conjecture  be  well  grounded,  the  fact  of  the  developement  of 
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sulphur,  or  of  its  p^c^^ous  existence  in  the  gooseberry,  will  add  force 
to  Sir  Humphry  Davy''s  hypothesis  of  the  compound  nature  of 
sulphur,  alluded  to  at  No.  103  of  the  section  on  Water;  and  also 
to  the  theory  of  the  aqueous  origin  of  all  substances  containing 
carbon  and  hydrogen, — (See  103 — ^.) 

4?35.  Propagation^  soil,  ^"c. — The  gooseberry,  as  well  as  the 
currant-tree,  is  produced  from  seeds,  by  suckers,  and  by  cuttings ; 
therefore,  the  directions  for  raising  the  currant-tree,  given  at  No. 
426,  will  apply  to  the  gooseberry.  This  shrub  will  thrive  best  in  a 
rich  and  mellow  soil ;  particularly  if  it  be  soft  and  moist,  and 
situated  on  a  dry  bottom.  The  fruit  is  produced  from  small  snags 
or  spurs  along  the  branches  of  the  two  or  three  years^  old  wood;  and 
also  from  buds  of  the  wood  of  the  preceding  year ;  hence,  the  object 
of  the  pruner  should  be  to  produce  as  many  fruit-spurs  as  possible 
on  all  the  wood  he  intends  to  retain.  In  the  formation  of  the  tree 
from  a  cutting,  it  will  be  requisite  to  cut  back  the  shoots  of  the  first 
Bummcr^s  growth,  just  before  the  new  buds  break,  to  within  one  or 
two  buds  of  the  main  stem.  If  these,  so  left,  push  regularly,  about 
eight  should  be  permitted  to  grow,  to  form  the  head;  they  ought  to 
be  so  situated  as  to  produce  a  pretty  regular  figure,  by  the  shoots 
branching  out  at  an  oblique  angle,  and  not  upright  from  the  centre. 
The  eight  shoots  will  require  pruning  to  half  their  length,  in  the 
February  following ;  and  then,  if  soil  and  situation  be  favourable, 
the  tree  may  bo  considered  as  formed. 

Forsyth,   speaking  of  the  final   planting  out   of  young  treeci 
(which   should  be  performed  at  any  time  between  October  and 
April),  says — "The  market-gardeners  about  London,  plant  them  in 
rows,  from  eight  to  ten  feet  apart  from  row  to  row,  and  six  feet 
from  plant  to  plant  in  the  rows.     In  small  gardens  I  would  recom- 
mend planting  them  in  a  compartment  by  themselves,  at  a  distance 
of  six  feet  between  the  rows,  and  four  feet  from  plant  to  plant;  or 
you  may  plant  them  round  the  edges  of  the  compartments  aboat 
three  feet  from  the  path ;  you  will  then  have  the  ground  clear  Ar 
cropping,  and  a  man,  by  setting  a  foot  on  the  border,  can  gather  the 
gooseberries  without  injuring  the  crop.*^ 

Neill  mentions  a  method  of  training  gooseberry  treea  to  ooe 
single  tall  stem,  tied  to  a  stake : — "  This,*^  he  says,  "  though  six  or 
eight  feet  high,  occasions  scarcely  any  shade  on  the  border ;  and  it 
does  not  occupy  much  room,  nor  exclude  air ;  while,  at  the  hbm 
time,  the  stem  becomes  close  hung  with  berries,  and  makea  a  pki- 
sant  appearance  in  that  state."" — {Eneye.  of  Gard.^  No.  4644-^roni 
Edinb,  Enc)  This  training  can  only  be  effected  by  keeping  the 
lateral  shoots  constantly  spurred,  and  not  suflbring  one  of  theie 
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laterals  to  extend  beyond  two  or  three  inches,  removing  altogether, 
from  time  to  time,  all  saoh  gpura  as  become  old  or  deformed. 

436.  General  culture  of  the  ffooseberry. — The  following  are  some 
of  Harrison^s  directions.  "  Gooseberry-trees  like  a  good  deep  strong 
loamy  soil,  and  almost  any  airy  situation  is  suitable  for  them ;  but 
the  crop  is  most  abundant  when  the  situation  is  favourable  to  their 
protection  in  spring  from  the  cold  east  winds,  which  are  frequently 
destructive  to  the  bloesom  of  those  trees.  In  planting  the  trees, 
always  spread  the  roots  regularly  round  the  hole,  and  at  four  inches 
from  the  surface ;  let  the  tree  be  mulched  immediately  after  being 
planted. 

**  The  trees  afterwards  require  a  summer  and  winter  regulation. 
In  fhmishing  the  tree  with  wood,  let  the  bearing  shoots  be  six 
inches  apart.  The  $ummer  regulation  must  bo  performed  about  the 
end  of  Jnne,  or  early  in  July,  in  doing  which,  let  any  luxuriant 
shoots  be  taken  away,  also  all  suckers  which  may  be  arising.  It  is 
ft  praotioe  with  some  persons,  at  this  season  of  the  year,  to  pinch  off 
the  ends  of  all  shoots  upon  the  tree ;  but  I  disapprove  of  it  as  a 
general  practice,  because  I  have  had  ample  proof  that  it  causes  the 
tree  to  send  forth  a  great  number  of  useless  shoots,  and  thus  its 
strength  is  thrown  away. 

**  There  is  also  another  injury  done  to  the  tree  at  the  early  part 
of  the  season  by  the  gathering  of  the  fruit  when  it  is  green,  and 
before  it  has  attained  half  the  size  it  would  have  done.  In  doing 
this,  some  persons  clear  whole  trees  of  the  berries  which  were  upon 
tfiem;  the  effect  of  which  is,  that  the  trees  being  so  suddenly 
deprived  of  their  produce,  receive  a  very  severe  check,  and  the 
superabundance  of  sap  is  expended  in  a  great  production  of  suckers 
and  luxoriant  shoots :  thus  their  strength  is  thrown  away  and  the 
trees  greatly  injured.  Instead  of  this,  I  always  thin  off  the  berries 
from  every  tree,  and  thus  the  fruit  which  remains  is  improved  in 
life,  and  the  object  of  a  supply  of  green  gooseberries  is  obtained, 
whiliit  a  proper  reserve  is  left  for  ripening.  If  it  be  desired  to  have 
very  large  Aruit,  it  may  be  obtained  by  a  judicious  thinning,  shading 
of  die  fruit  from  hot  sun,  and,  when  the  fruit  approaches  maturity, 
from  rain ;  also,  by  watering  the  roots  with  manure-water.  The 
water  which  I  use  is  three  quarts  of  drainings  from  a  duughill  to 
one  quart  drained  from  fowls'  or  pigeons'  dung,  soaked  for  the 
pnrpoee,  which  must  be  applied  so  as  to  keep  the  soil  in  a  moist 
eoiidition*  Let  manure-water  be  used  twice,  tod  pure  water  once, 
in  regular  succession.^  ^  b.. 

487.  The  Winter  pruning  is  usually  performed  before  Christmas, 
or  directly  after  the  first  frost,  but  the  practice  is  founded  in  error. 
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Pruning  of  every  tree  or  shrub,  should,  if  time  allow,  be  deferred 
till  the  buds  break,  for  then  the  best  shoots  will  be  seen,  and  the 
wounds  will  heal.  For  the  gooseberry  and  currant,  this  late 
pruning  is  peculiarly  required,  inasmuch  as  the  tom-tits  and  other 
birds  devour  the  buds  during  winter ;  and,  therefore,  the  more  the 
branches,  the  greater  will  be  the  chance  of  fruit. 

Observe. — That  the  goosobeiTy  does  not  bear  *  spurring '  equally 
well  with  the  currant ;  therefore,  when  the  tree  is  strong,  and  the 
branches  numerous,  it  will  always  be  wise  to  cut  back  every  old 
shoot  close  to  a  new  one,  which  is  so  situated  as  to  leave  the  head 
of  the  tree  regular.  But  if  the  displacement  of  any  largo  branch 
would  disfigure  the  head,  it  will  be  proper  to  retain  it ;  and,  there- 
fore, during  the  prece<ling  summer  regulation,  all  the  young  shoots 
on  it  should  be  cut  back  to  the  eye  which  is  above  the  single  fmit 
that  usually  is  found  near  its  origin.  If  no  fruit  be  there,  the 
useless  twigs  ought  to  be  entirely  removed  at  the  point  where  they 
emerge.  The  excision  of  crowding  shoots  admits  air,  and  assists  the 
fruit.  Old  wood  bears  weaker  fruit  than  good  new  shoots,  and 
natural  spurs  on  these  are  better  than  artificial  spurs  forced  by 
cutting  weak,  twiggy  shoots,  borne  upon  old  branches.  In  this 
more  scientific  and  profitable  method  of  pruning,  the  fruit-branches 
ought  not  to  be  generally  shortened,  because  the  gooseberry  is,  by  its 
nature,  sufficiently  inclined  to  produce  abundance  of  young  wood. 

438.  Insects. — "  The  Caledonian  Horticultural  Society,^ — says 
Loudon,^--"  having  requested  information  respecting  the  best  method 
of  preventing  or  destroying  the  caterpillar  on  gooseberries,  received 
various  communications  on  the  subject.'^  Some  of  these  conununi- 
cations  are  partially  given ;  but  he  declares  his  own  opinion  to  be 
^*  that  no  reliance  is  to  be  placed  on  hot  lime  alone — that  hot  water, 
lime-water,  and  digging  deeply  down  may  be  useful  ;^  but  the  only 
effectual  plan  seems  to  be  that  of  previously  hand  picking.  At  No. 
246,  I  have  stated  the  result  of  an  actual  experiment :  to  that  pan- 
graph  I  therefore  refer  the  reader :  adding,  dbat  I  think  it  might  be 
advisable  to  combine  several  plans  of  prevention  recommended  by 
different  writers :  thus,  Harrison's  plan  of  manuring  in  winter  might 
be  improved  by  sprinkling  a  handful  of  salt  with  the  manare ;  the 
stems  of  the  trees,  after  pruning,  being  washed  with  lime-water  or 
strong  soap-suds.  Lime^  I  think,  will  not  destroy  the  larvse  of  the 
tenthredo,  and  such  is  the  opinion  of  farmers  and  others  who  hare 
tried  it.  Aloes,  in  solution,  might  be  as  effectual  as  the  oolqcynthi 
but  I  have  had  no  occasion  to  bring  it  to  the  proof. 
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Past  II. 
OPERATIONS  IN  THE  FRUIT  DEPART>IENT. 

439.  Look  over  the  vines,  and  stop  or  pinch  off  the  shoots  about 
two  buds  above  the  fruit :  reguhite  the  summer  shoots  of  the  peach 
and  nectarine  trees ;  and  destroy  wasps,  by  suspending  phials  half 
filled  with  treacle  and  water,  among  the  branches. 

The  trees  also  may  be  protected  by  nets.  If  the  weather  be  very 
dry  and  parching,  an  occasional  watering  to  the  extent  of  three  or 
four  gallons,  over  the  soil  around  the  stems  and  over  the  roots  of 
these  trees,  would  be  of  great  service :  soft  pond  water,  with  a 
table-gpoonful  of  common  salt,  or  of  salt-petre,  in  solution  with  every 
two  gallons,  could  serve  in  the  place  of  manure  water. 

Hoe,  rake  the  surface,  and  remove  litter  of  every  kind  from  the 
fruit-borders ;  and  keep  every  part  of  the  fruit-garden,  or  compart* 
ments,  neat,  and  free  from  weeds. 

MISCELLANEOUS. 

440.  Bow — ^the  seeds  of  bulbous  plants, — ^tulips,  hyacinths,  irises, 
crown  imperials : — sow  also,  anemone,  ranunculus,  mignonette,  and 
ivricnla  seeds,  in  pots  and  boxes. 

JPlafU — Autumnal  flowering  bulbs,  and  herbaceous  plants, — the 
weetwilliam,  dianthuses,  wall-flower,  scabious,  stock,  and  many 
dier  sorts  of  perennials. 

Clip  box  edgings,  and  hedges  of  all  kinds,  as  thorn,  holly,  hom- 
MUtn,  privet,  elm,  beech,  and  yew. 

Attend  to  the  flower-borders ;  keep  them  clean  by  weeding,  lightly 
rring  the  soil,  and  removing  decaying  flower-stems. 

Gather  and  preserve  seeds,  and  carefully  mark  each  several  sort. 

441.  Sdedion  of  Bhrubs  and  Plants  which  flotcer  in  Augwt. — 

nduaus  Shrubs. — Roses — the  Chinese  and  several  others,  Rosa 

9in>,  &c. ;  althsea  frutex,  Hibiscus  syriacus ;  shrubby  cinquefoil, 

nMila  Jloribunda ;  Passion-floweri  Passiflora  cafrulea^  Salvias^ 

^eolarias. 

^fveryreen  Shrubs. — Ever-blowing  rose,  Rofasemperflorens;  Mag^ 

\  several  species;  Gerania  and  Pelargonia^  many  varieties — and 

of  them  admirable  subjects  for  the  parterre. 

Wbaceous  Plants. — ^American  Groundsel,  Senscio  elegans;  Mar- 

*  Peru,  Mirabilis ;  Cardinal  flower.  Lobelia  cardinalis ;  Pinks 

Tarnations^  numerous  varieties,  Dianthxm  awo^l  ^xk^  ^^Wo^ 
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SECTION  I. 
SCIENCE  OF  GARDENING. 

CONSTRUCTION  OF  A  GARDEN. 


Part  I. 
OBJECrr  AND  IMPOBTANCE  OP  OAEDBNING. 

While  I  agree  with  the  author  of  the  Encydopcedia  of  Garden^ 
ing^  that  the  object  of  horticulture  '^  is  to  cultivate  products  used  in 
domestic  economj,'^^  and  that  ^'  it  includes  culinary  and  fruit-garden- 
ing, or  orcharding;  and  forcing,  or  exotic  gardening,  as  far  as  respects 
useftil  products,^ — I  cannot  but  consider  that  it  is,  in  fact,  much  more 
noble,  for  it  includes  pursuits  which  can  scarcely  fail  to  enlarge  the 
understanding  and  improve  the  heart,  while  they  tend  to  fortify 
ihe  ooostitntion,  and  establish  the  health. 

D&metUc  gardening  is  frequently  believed  to  be  a  source  of  ex- 
pense rather  than  a  means  of  economy,  and  where  many  hired  hands 
are  employed,  it  cannot  be  otherwise.  Gardening  is,  indeed,  very 
<x>Btly  to  tihe  noble  and  affluent;  to  those  who  require  and  possess  all 
the  luxuries  of  the  art ;  and  who  shall  find  fault  with  the  expen- 
diture of  wealth,  however  great  in  its  extent,  when  its  result  is  the 
i^muneration  of  meritorious  men,  for  the  skill  and  labour  they  exert 
in  the  cultivation  of  the  delicious  fruits  of  the  hot-house,  and  the 
choicest  specimens  of  the  Flora  of  other  climates? 

But  domestic  gardening  need  not  be  a  source  of  loss,  or  of  unre- 
quited expenditure ;  it  may  be  rendered  one  of  profit,  provided  its 
operations  be  conducted  with  prudence,  and  upon  sound  philoso- 
phical principles ;  and  if  I  succeed  in  proving,  by  documents  worthy 
of  attention,  that  the  garden  may  be  made  to  produce  a  supply 
ibf  the  oow,  die  piggery,  and  the  poultry-yard,  after  furnishing  an 
mbondinee  of  every  description  of  vegetables  for  the  use  of  the 
fiuBuljr,  as  well  as  more  or  less  surphis  stock  of  fruity  tac«^  ^9)0^^$^ 
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can  be  converted  into  actual  money;  if  I  do  this,  it  will  not  be 
denied  that  gardening,  as  a  scientific  pursuit,  is  highly  deserving  of 
the  attention  of  persons  with  limited  incomes,  whose  object  it  is  to 
render  what  they  possess,  available  to  the  permanent  advantage  of 
their  families. 

To  render  this  treatise  as  simple,  yet  as  systematic  as  possible,  I 
assume  the  case  of  a  man  who  has  invested  a  few  hundred  ])ounds 
in  the  purchase  of  a  dwelling,  and  four  or  five  acres  of  land,  whereon 
to  form  a  domestic  homestead.  On  this  land  there  is  no  available 
garden ;  he,  therefore,  is  obliged  to  construct  one.  Now,  to  do  this 
to  advantage,  he  nmst  become  acquainted  with  the  nature  of  the 
soil,  the  proper  method  of  obtaining  protection  and  shelter,  the 
extent  of  the  ground  required,  and  the  probable  expenses  of  the 
whole  work. 

In  order  to  prevent  any  misconception,  and  consequent  disap- 
pointment, it  should  be  clearly  understood,  that  in  this  way  of  con- 
structing a  garden,  there  must  be  considerable  outlay  in  the  first 
instance.  The  garden  and  its  appendages  must  be  formed  on  saeh 
liberal  principles  as  to  provide  for  permanent  fruitfulness:  it  is  a  work 
designed  to  endure  for  generations ;  and,  therefore,  ought  not  to  be 
stinted  in  the  beginning.  In  this,  as  well  as  in  almost  every  other 
undertaking  of  moment,  it  is  strictly  true,  even  to  the  letter,  that 
that  which  is  best  done  at  the  commencement,  will  be  found  to  be 
llie  cheapest  in  tlie  end. 

By  giving  instructions  for  tlie  performance  of  the  work  from  the 
beginning,  I  conceive  that  I  shall  by  no  means  embarrass  those  who 
possess  gardens  already  formed,  but  which  require  re-modelling :  they 
who  know  how  to  begin  well — ^to  lay  the  foundation  of  a  new  and 
important  work,  and  to  carry  it  on  to  its  completion — are  in  all 
respects  the  best  qualified  to  efiect  improvements,  to  repair,  to  alter, 
or  to  amend. 


Part  II. 
OF  THE  SITUATION  AND  SOIL. 

442.  With  respect  to  situation. — ^^  Nicol  and  Forsyth  agree  in 
preferring  a  gentle  declivity  towards  the  south,  a  little  inclining  to 
the  east,  to  receive  the  benefit  of  the  morning  aun.  *If  it  b 
situated  in  a  bottom,  the  wind  will  have  the  less  effect  upon  it;.  W 
then  damps  and  fogs  will  be  very  prejudicial  to  the  fimife  and  olte 
crops;  and  if  situated  too  high,  edthough  it  will  in  a  great  meuort 
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b«  fr^e  feom  dampfr  and  fogs,  it  will  be  exposed  to  the  fury  of  the 
winds^  to  the  groat  hurt  of  the  trees,  by  breaking  their  branchos,  and 
blowing  down  their  bloasoiiia  and  fruit'"^ — (Encyc.  of  Gard.y  from 
Treatise  o»  Fruit'Treei,  p.  286*.) 

443.  Some  ttriters  object  to  placinff  the  kitchen-garden  in  front  of 
the  kouse*     They  wish  it  to  be  altogedier  concealed,  ''as  the  traffic 
with  this  garden,  if  placed  in  front,  is  always  offensive.'"     It  may 
be  so  to  many;  but,  surely,  the  domestic  horticulturist  cannot  be 
iadttced  to  consider  hie  garden — ^the  chief  object  of  his  attention, 
care,  and  honest  industry — as  one  creating  disgust,  and  calling  for 
concealment!     He  will  rather  incline  to  the  opinion  thus  expressed, 
at  No.  16  of  the  English  Gardener — ''  It  is  most  miserable  taste  to 
seek  to  poke  away  the  kitchen-garden,  in  order  to  get  it  out  of  sight. 
If  well  managed,  nothing  is  more  beautiful  than  the  kitchen-garden. 
The  earliest  blossoms  come  there.     We  shall  in  vain  seek  for  flower- 
ing dbrubs  in  March,  and  early  in  April,  to  equal  the  peaches,  nec- 
tarines, apricots,  and  plums;  late  in  April,  we  shall  find  nothing  to 
equal  the  pear  and  cherry;  and  in  May,  the  dwarf  or  espalier  apfJe* 
trees  are  just  so  many  immense  garlands  of  carnations.     The  walks 
are  unshaded;  they  are  not  greasy  or  covered  with  moss  in  the  spring 
of  the  year,  like  those  in  the  shrubberies.     To  watch  the  progress  of 
the  crops  is  by  no  means  unentertaining  to  any  rational  creature ; 
and  the  kitchen-garden  gives  you  all  this  long  before  the  ornamental 
part  of  the  garden  affords  you  any  thing  worth  looking  at.^ — "  In 
tlie  time  of  fruiting,  where  shall  we  find  any  thing  much  more  beau- 
tifel  to  behold  than  a  tree  loaded  with  cherries,  peaches,  or  apricots, 
but  particularly  the  two  latter?    It  is  curious  enough  that  people 
decorate  their  chimney-pieces  with  imitations  of  these  beautiful  fruits, 
while  they  seem  to  think  nothing  at  all  of  the  originals  hanging 
upon  the  tree,  with  all  the  elegant  accompaniments  of  flourishing 
branches,  buds,  and  leaves."*^ 

444.  Exposure  and  aspect. — It  must  be  self-evident  that,  to  have 
early  fruits  and  vegetables  in  perfection,  the  garden  should  be  effec- 
tually sheltered  on  the  north-west,  north,  and  north-east  sides,  and 
enjoy  a  full  exposure  to  the  south  sun.  If  late  succession  crops  be 
desirable,  aspects  to  the  east  and  north-west  should  be  provided  for 

*  The  names  of  Nicol  and  Forsyth  have  often  occurred.  Walter  Nicol  was  a 
native  ^f  Scotland  ;  he  settled  in  England,  and  became  gardener  to  the  Ikiair4ni8  of 
'X'ownahend,  at  Bainham-hall,  Suffolk.  Ilia  Gardrnter^f  Calendar  woa  puUished  at 
fe^inbnrgfa,  in  1810.    He  died  in  March,  1811. 

William  Forsyth  was  also  a  Scotsman.  He  succeeded  MiUer,  as  Curator  of 
C%elflsaOard^  in  1769;  and,  in  1784,  was  appointed  to  the  situation  of  royal 
Qsrilwinri  =  at:  Keasington.  His  Treuiiaa  on  iha  Cuiture  and  Manageinmt  qf  Pritit- 
ay^iM^.iras  pttUishsd  in  London  in  1609 ;  and  he  di^ 
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them  in  certain  subsidiary  portions  of  the  garden.     Authors  difier 
materially  in  opinion  concerning  the  aspect  of  the  main  garden ;  and 
they  are  not  agreed  as  to  the  nature  or  extent  of  the  fall  or  slope  of 
the  ground.     The  writer  last  quoted  observes,  when  speaking  of  the 
aspect,  that  *^  it  must  absolutely  be  open  to  the  south ;  well  shel- 
tered, if  it  can  be,  from  the  north  and  from  the  east;  but  open  to  the 
south,  it  must  be,  or  you  can  have  neither  fine  wall-fruit,  nor  early 
crops  of  garden-plants/'*     On  the  subject  of  the  slope^  he  says,  that 
''  to  have  the  whole  of  a  garden  upon  a  slope,  is  by  no  means 
desirable ;  for,  however  gentle  the  slope  may  be,  the  vrater  will  run 
off;  and,  in  certain  cases,  it  is  absolutely  necessary  tlmt  the  water 
should  not  run  away,  but  have  time  to  soak  gently  into  the  ground. 
I  have  hail  great  opportunity  of  acquiring  knowledge  in  this  respect. 
Part  of  my  ground  at  Kensington  forms  a  very  gentle  slope.     The 
soil  of  this  slope  is  as  good,  both  at  top  and  bottom,  as  any  ground 
in  the  world;  but  I  have  always  perceived  that  seeds  never  rise  there 
with  the  same  alacrity  and  the  same  vigour  that  they  do  upon  the 
level  part,  though  there  tlie  soil  is  much  inferior.     This  is  particu- 
larly the  case  with  regard  to  strawberries,  which  will  grow,  blow  like 
a  garland,  and  even  bear  pretty  numerously,  on  the  side  of  a  bank 
where  scarcely  any  moisture  can  lodge,  but  which  I  have  never  seen 
produce  large  and  fine  fruit,  excq)t  upon  the  level.     The  same  may 
be  said  of  almost  every  garden-plant  and  tree ;  and,  therefore,  if  1 
could  avoid  it,  I  would  always  have  some  part  of  the  garden  not 
upon  the  slope.     Slopes  are  excellent  for  early  broccoli,  early  cab- 
bages, winter  8i)inage,  onions  to  stand  the  winter,  artichokes  to  come 
early,  early  peas,  early  beans,  and  various  other  things ;  bat  there 
ought  to  be  some  part  of  the  garden  upon  a  true  level ;  for  when  tlie 
mouth  of  June  comes,  that  is  the  part  of  the  garden  which  will  be 
flourishing.^' 

445.  The  exposure  should  be  towards  the  south,  according  to 
Nicol,  and  the  aspect  at  some  point  between  south-east  and  south- 
west, the  ground  sloping  to  these  points  in  an  easy  manner.  If  quite 
flat,  it  seldom  can  be  laid  sufficiently  dry;  and  if  very  steep,  it  ib 
worked  under  many  disadvantages.  It  may  have  a  fall,  however,  of 
a  foot  in  twenty,  without  being  very  inconvenient;  but  a  fall  of* 
foot  in  thirty  is  more  desirable,  by  which  the  ground  is  sufficientlf 
elevated,  but  not  too  much  so.^ — {Calendar^  p.  6.) 

^'  An  exposure  to  the  eaet^  Abercrombie  observes,  **  is  a  point  of 

capital  importance  in  laying  out  a  garden  or  orchard,  on  account  of 

the  early  sun.     When  the  sun  can  reach  the  garden  at  its  riiuig,  and 

continue  a  regular  influence,  increaaing  as  the  day  advancM,  it  hut 

gmdual  and  most  beneficial  e&ot  in  diissolving  the  hoar  froat  iriiUi 
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la  last  night  may  have  soattered  over  young  buds,  leaves,  and  bios* 
ftma,  or  setting  fruit.  On  the  contrary,  when  the  sun  is  excluded 
oai  the  garden  till  about  ten  in  the  morning,  and  then  suddenly 
arts  upon  it  with  all  the  force  derived  from  considerable  elevation, 
le  exposure  is  bad,  particularly  for  fruit-bearing  plants  in  the 
mug  months :  the  powerful  rays  of  heat  at  once  melt  the  icy  par- 
xsles,  and  immediately  acting  on  the  moisture  thus  created,  scald 
30  tender  blossoms,  which  droop,  as  if  nipped  by  malignant 
light*.'' 

"  Ah  exposure  in  which  there  is  a  free  admittance  of  sun  and  air 
i^equired  by  Forsyth,  who  rejects  a  place  surrounded  by  woods,  as 
ery  improper,  because  a  foul  stagnant  air  is  very  unfavourable  to 
station ;  and  it  is  also  observed,  that  blights  are  much  more  fre- 
[uent  in  such  situations,  than  in  those  that  are  more  open  and 
fxposed.'' 

^'  If  there  be  any  slope  in  the  area  of  tlie  garden,  Marshall  con- 
idera — 4t  should  be  southward,  a  point  to  the  east  or  west  not  much 
ignifying ;  but  not  to  the  north,  if  it  can  be  avoided,  because  crops 
mne  in  late,  and  plants  do  not  stand  the  winter  so  well  in  such  a 
ituaiion.  A  garden  with  a  northern  aspect  lias,  however,  its  ad  van- 
ages,  being  cooler  for  some  summer  productions,  as  strawberries, 
pring-sown  cauliflowers,  &c.;  therefore,  to  have  a  little  ground  under 
iultivation,  so  situated,  is  desirable,  especially  for  late  succession 
irops.'"" — Introduction  to  Gardening -^^ 

The  remark  of  the  last  writer  on  a  north  aspect^  is  of  more  im- 
)or(ance  than  persons  might  be  inclined  to  admit.  Strawberries — 
hat  most  valuable  of  our  early  fruits — in  common  with  all  the 
ttrried  shrubs,  thrive  best,  and,  in  hot  seasons,  yield  the  finest  fruit, 
n  north  exposures;  and,  though  the  general  aspect  might  always  be 
:o  the  south,  there  should  be  shaded  plots  and  borders,  in  order  to 
mjoy  in  perfection  a  large  portion  of  the  various  sorts  of  strawber- 
ries which  come  into  season  between  the  end  of  May  and  the  middle 
rfJuly, 

The  foregoing  authorities  are  taken  from  the  Encyclopcedia  of 
Gardening^  Sec.  I.  and  II.,  p.  455,  &c.  Experience  has  amply 
proved  to  me  the  correctness  of  Forsyth's  remark  on  the  prevalence 

*  John  Abercrombie^  tlio  author  so  often  quoted,  died  in  his  80th  year,  on  the 
90th  of  AjMrily  1806^  at  midnight,  ok  St.  Paul's  clock  struck  the  hour.  His  Prac- 
tkai  Gardener,  from  which  the  foregoing  quotation  is  taken,  went  through  several 
edttions,  one  very  lately.    He  was  likoinse  the  author  of  MaW£*s  Calendar, 

f  The  Rev.  Charles  Marshall,  Vicar  of  Brixworth  in  Northamptonshire,  wrote 
I  tfMitise  OB  gaardening,  entitled  Inirodudien  to  the  Knowledge  and  Praetiee  ^f 
p|  179ti    It  w«iil  into  several  editioiu.  . 
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of  blight  in  ntuations  surrounded  by  woods.  I  believe  that  preva- 
lence to  be  dependent  on  the  phenomenon  of  ccmdnction,  effected  bj 
the  proximity  of  innumerable  vegetable  points,  by  which  the  chemical 
constitution  of  the  atmosphere  is  somewhat  changed,  so  that  the 
juices  of  the  plants  partake  of  the  change,  and  acquire  a  saecharine 
quality.  Insects  are  thereby  enticed,  but  not  produced;  and,  in 
every  case  of  blight,  it  appears  much  more  probable  that  the  altered 
or  diseased  juices  invite  the  insect,  than  that  it  is  imported  by  this 
or  that  current  of  the  air,  whetlier  it  blow  from  the  east,  or  from  any 
other  point. 

446.  The  Soil, — The  best  soil  for  a  garden,  according  to  M'Phael, 
"  is  a  sandy  loam,  not  loss  than  two  feet  deep ;  and  good  earth,  not 
of  a  binding  nature  in  summer,  nor  retentive  of  rain  in  winter,  bnt 
of  such  a  texture  that  it  can  be  workeil  without  difficulty  in  any 
season  of  the  year. 

*'  It  should  be  remembered  that  there  are  few  sorts  of  fruit-trees, 
or  esculent  vegetables,  which  require  less  depth  of  earth  to  grow  in 
than  two  feet  to  bring  them  to  perfection ;  and  if  the  earth  of  the 
kitchen-garden  be  three  or  more  feet,  so  much  the  better ;  for  when 
the  plants  are  in  a  state  of  maturity,  if  the  roots,  even  of  peas,  spinach, 
kidney-beans,  lettuce,  &c.,  be  minutely  traced,  they  will  be  found  to 
penetrate  into  the  earth,  in  search  of  food,  to  the  depth  of  two  feet, 
provided  the  soil  be  of  a  nature  that  allows  them.  If  it  can  be  done, 
a  garden  should  bo  made  on  land  whose  bottom  is  not  of  a  springjr, 
wet  nature.  If  this  nile  can  be  observed,  draining  will  not  be  neces- 
Btiry\  for  when  laud  is  well  prepared  for  the  growth  of  fruit-trees 
and  esculent  vegetables,  by  trenching,  manuring,  and  digging,  it  ii 
by  these  moans  brought  into  such  a  porous  temperament,  that  the  raiDi 
pass  through  it  without  being  detained  longer  than  necessary.  If 
the  land  of  a  garden  bo  of  too  strong  a  nature,  it  should  be  well 
mixed  with  sand,  or  scrapings  of  road,  where  stones  have  been  ground 
to  pieces  by  carriages.'" — (M*Phael.) 

447.  A  hazel-coloured  loam^  or  blackish  tegetabU  earthy  according 
to  Abercrombie,  '^  may  be  regarded  as  good;  or  if  it  be  a  fat  kMun, 
mixed  with  silvery  sand,  or  of  a  moderately  light,  mellow  loam.    A 
bed  of  very  light  sand  or  gravel  is  to  be  rejected,  unless  the  altens^ 
tive  would  give  you  a  soil  still  more  difficult  to  improve.    The  wont 
of  all  soils  for  a  kitchen-garden  is  a  strong  clay.     Neverthelesi^  tf 
both  clay  and  chalk  have  an  attraction  for  fluid  and  volatile  solatioBi 
of  oil,  a  limited  proportion  of  those  earths  contributes  to  form  a  rich 
and  generous  soil.*^ — (See  the  authority  of  Sir  Hunphry  Davy,  tf 
quoted  at  No.  6  of  the  first  section,  page  10.) — ^*  CkaSt  may  aboaid 
ia  M  higher  proportion  than  clay:  and  sand  in  a  hif^ier  pnqportiM 
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tkait  cither  elayor  chalky  without  oautfing  barrenueat.  The  soik 
best  adapted  for  moderating  the  excesses,  aud  compensating  the 
defioiencies  of  heat  and  moisturo  in  different  seasons,  are  ooraposi- 
tionsof  sand,  pulverized  chalk,  and  finely-divided  clay,  with  a  pro- 
portion of  aniinal  or  vegetable  matter.  If  the  soil  be  not  nataiully 
good  to  the  depth  of  thirty  inches,  and  thence  to  three  feet,  proper 
earths  and  composts  should  be  incorporated  with  it,  in  order  to  make 
it  80,  ivhere  the  tenure  docs  not  render  the  expense  unadvisable.  It 
should  be  done  where  it  is  intended  to  fonn  a  complete  kitchen- 
^rdcn;  not,  indeed,  because  many  esculent  plants  require  more  than 
eighteen  inches  depth  of  good  earth,  in  order  to  flourish  in  perfec- 
tion ;  nor  that  even  fruit-trees,  generally,  will  not  thrive  for  a  consi- 
derable course  of  time  in  a  suitable  soil  full  two  feet  in  dei)th,  although 
dirce  feet  on  their  account  is  better;  but  in  order  that  the  gardener 
may  have  it  in  his  power  to  give  rest  to  alternate  poi*tions  of  the 
soil,  without  keeping  the  surface  out  of  ci*op,  by  trenching  in  suc- 
cessive years  to  different  de])ths,  so  as  to  bring  any  given  layer, 
measuring  a  spit  in  thickness,  by  turns  to  tlie  bottom,  the  middle, 
and  the  surface.  In  proportion  as  the  natural  soil  is  unfavourable, 
it: should  receive  improvement,  till  it  be  gnidually  brought  to  the 
desired  state.  Where  something  intractable  must  be  taken  away, 
as  in  the  case  of  a  very  stony  bed,  let  the  ground  be  trenched,  and 
the  larger  stones  screened  or  raked  out.  Ameliorate  the  residue 
with  such  earths,  manures,  and  composts,  as  its  defects  nmy  require. 
Togive  heart  to  excessively  light,  sandy,  and  unstable  ground,  incor* 
pofnte  with  it  substantial  loam  and  well-rottod  dung.**" — {Practical 
Gardener^  p.  2.) 

418.  The  foregoing  extracts  should  bo  compared  with  other 
authorities  on  the  nature  and  chemical  properties  of  soils,  adduced 
in  the  first  section,  for  January,  ])age8  13,  14,  and  15.  The  phi* 
losophy  of  these  practical  directions  will  thereby  be  rendered  moro 
apparent. 

"  Tlie  soil  that  suits  general  cultivation  best,  is  a  loam,  rather 
the  red  than  the  black,''  Marshall  observes ;  ^^  but  there  are  good 
soils  of  various  colours,  and  this  must  be  as  it  ha])pen8.  The  worst 
soil  is  a  cold,  heavy  clay;  and  the  next  a  light  sand:  a  moderate 
clay,  however,  is  better  than  a  very  light  soil,  though  not  so  pleasant 
to  work.  If  the  soil  is  not  good — /.  e.  too  poor,  too  strong,  or  too 
light — it  is  to  be  carefully  improved  without  delay.  Lot  it  first,  at 
least,  be  thoroughly  broken,  and  cleared  of  all  rubbish,  to  a  regular 
level  depth  at  bottom  as  well  as  at  tO]),  so  as  to  give  about  eighteen 
inches  of  working  mould,  if  the  good  soil  will  admit  of  it:  none  that 
is  bad  should  bo  thrown  up  for  use,  but  rather  moved  a^'av.    T\i\)k 
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rule  of  bottom-levelling  is  particularly  necessary  wlien  there  is  clay 
below,  as  it  will  secretly  hold  up  wet,  which  should  not  stand  in  any 
part  of  the  garden.  When  a  piece  of  ground  is  cleared  of  roots, 
weeds,  stones,  &c.,  it  would  be  of  advantage  to  have  the  whole  thrown 
into  two-feet  wide  trenches,  and  lie  thus  as  long  as  conveniently  may 
be.  The  ground  cannot  bo  too  well  prepared ;  for  when  this  busi- 
ness is  not  pcrfonned  to  the  bottom  at  first,  it  is  often  neglected,  and 
may  not  be  conveniently  done  afterwards ;  so  it  happens,  that  barely 
a  spader's  depth  (or  less)  is  too  often  thought  sufficient  to  go  on  with. 
There  is  great  advantage  of  a  deep  staple — ^that  in  tlie  cultivation 
of  it,  the  bottom  may  be  brought  to  the  top  every  other  year  by 
double  trenching ;  and  being  thus  renewed,  less  dung  will  do,  and 
sweeter  vegetables  bo  grown.  Tap-rooted  things,  as  carrots  and 
parsneps,  rec^uire  a  good  depth  of  soil.'"* — {Introd,  to  Gard.^  p.  28.) 

449.  The  soil  of  a  new  garden  shotdd  be  two  or  three  feet  d^ep, 
according  to  Forsyth;    "but  if  deeper,  the  better;    of  a  mellow, 
pliable  nature,  and  of  a  moderate  dry  quality :  and  if  the  ground 
should  have  an  uneven  surface,  by  no  means  attempt  to  level  it;  for 
by  that  uuevenness,  and  any  little  difference  there  may  be  in  the 
quality,  you  will  have  a  greater  variety  of  soil  adapted  to  different 
crops.     The  best  soil  for  a  garden  is  a  rich  mellow  loam,  and  the 
worst,  a  stiff  heavy  clay.     A  light  sand  is  also  very  unfit  soil  for  a 
garden.     Sea-coal  ashes,  or  the  cleanings  of  streets  and  ditches,  will 
be  found  very  proper  to  mix  with  a  strong  soil;  and  if  the  ground 
should  be  cold,  a  large  quantity  of  coal-ashes,  sea-sand,  or  rotten 
vegetables  should  be  laid  u]}on  it,  in  order  to  meliorate  and  loosen 
the  soil,  and  render  it  easy  to  work.     Lime-rubbish,  or  light  sandy 
earth,  from  fields  and  commons,  m411  also  be  found  of  great  service 
to  stiff  clayey  ground.     If  the  soil  be  light  and  warm,  rotten  neat's 
dung  is  the  best  dressing  that  you  can  give  it.     If  horse  dung  be 
ever  used,  it  must  be  completely  rotted,  otherwise  it  will  bum  up 
the  crop  the  first  hot  weather.'** — (Treatise  on  Fruit  Trees^  p.  290.) 
— (See  No.  17,  of  the  Section  on  Earths  and  Soils^  p.  19.) 

450.  A  Chalky  soil  is  in  many  respects  highly  advantageouB  to 
garden  crops.  The  author  of  the  English  Gardener  remarks  that-- 
''  The  trees  and  plants  which  grow  in  a  garden,  prefer,  like  moit 
others,  the  best  soil  that  is  to  be  found ;  and  the  best  is  a  good  bt 
loam  at  the  top,  with  a  bottom  that  suffers  the  wet  gently  to  ese^* 
Oak  trees  love  clay,  and  the  finest  of  that  sort  of  timber  growi  on 
such  land;  but  no  trees  that  grow  in  a  garden  love  olay,  and  thef 
are  still  less  fond  of  gravel,  which  always  bums  in  Bammer-tiiiie,aBd 
which  sucks  up  the  manure,  and  carries  it  away  out  <tf  the  meh  of 
the  roots  of  the  plants.    Chalk,  if  it  be  too  near  to  the  top^  i*  not 
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good,  but  It  is  better  than  clay  or  gravel,  and  by  means  of  trenching, 
chalky  soil  may  make  a  very  good  garden;  for  chalk  never  bums  in 
summer,  and  is  never  wot  in  winter ;  that  is  to  say,  it  never  causes 
stagnant  water.  It  absorbs  it  and  retains  it,  until  drawn  upwards  by 
the  summer  sun.  And  hence  it  is  that  the  chalky  downs  are  fresh 
and  green,  while  even  the  meadows  in  the  valleys  are  burned  up,  so 
as  to  be  perfectly  brown. 

'^  No  tree  rejects  chalk;  chalk  is  not  apt  to  produce  canker  in 
trees ;  and,  upon  the  whole,  it  is  not  a  bad  soil  for  a  garden,  while, 
if  it  have  a  tolerable  depth  of  earth  on  the  top  of  it,  it  is,  taking 
all  things  together,  the  pasturage,  the  easy  cultivation  of  all  weathers, 
the  healthiness  which  it  invariably  gives  to  cattle  of  all  sorts,  the 
very  best  land  in  the  world  for  a  farm.'"' — {English  Gardener^  No.  20.) 

The  foregoing  remarks  correspond  exactly  with  what  was  said  on 
the  productiveness  of  soils^  at  No.  6  of  the  section  on  Earths  and 
Soils;  to  that  number  the  reader'^s  attention  is  directed,  as  it  contains 
the  opinion  of  the  late  Sir  Humphry  Davy,  stated  to  the  Board  of 
Agriculture,  in  his  fourth  lecture — {Elements  of  Agrie.  Chem.) — 
with  the  result  of  actual  observation  made  in  the  chalky  district  of 
the  Isle  of  Thanet. 

The  "Analysis  of  Soils,''  given  in  {\iQ  first  leading  section,  will 
materially  assist  the  inquiring  reader.  It  is  certain  that  the  colour 
and  texture  of  soils  may  differ  materially,  without  affecting  their 
apparent  productiveness;  but,  nevertheless,  it  cannot  be  doubted 
that  the  latter  most  important  quality,  must  depend  upon  the  power 
which  any  soil  possesses  to  decompose  and  assimilate  manuring  sub- 
stances. At  this  point  we  meet  an  inquiry  of  the  last  importance, 
and  what  that  is,  may  be  expressed  in  the  form  of  a  question: — 
Do  earths — native  earths — decompose  all  manuring  substances,  and 
reduce  them  to  earths  of  the  like  quality,  or  do  they  not!  Let  us 
suppose  a  case,  and  it  is  by  no  means  an  imaginary  one,  of  a  plot  of 
ground  enclosed  from  an  orchard,  or  field  under  grass.  This  plot  is 
digged  or  trenched,  and  the  lower  stratum  brought  to  the  surface, 
which  then  consists  of  maiden  earth;  and  in  this  form,  if  the  texture 
be  sound,  firm,  mellow,  and  unctuous,  a  crop  of  broccoli  plants  will 
grow,  and  flourish,  till  they  attain  a  size  that  shall  exceed  plants  of 
ordinary  dimensions.  But  continue  to  crop  this  soil,  and  to  manure 
it  lightly,  and  it  will  soon  be  manifest  that  the  manuring  substances 
vanish,  and  leave  the  native  earth  as  they  found  it.  Earths  there- 
fore tend  to  reduce  all  decomposable  substances  to  their  own  earthy 
eharacter;  loams  continue  to  be  loams — clays,  clays — and  so  forth, 
each  native  earth  retaining  its  own  individual  constitution,  neither 
deteriorated  nor  improved  by  cultivation. 
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Part  III. 
PREPARATION  OF  THE  SOIL  BY  TRENCHING. 

451 .  It  must  be  laid  down  as  a  preliminary  principle,  which  does 
not  admit  of  being  departed  from,  that  the  whole  extent  of  the 
ground  whereon  a  garden  is  to  be  constructed,  must  be  pulverized 
and  comminuted  to  a  certain  depth;  and,  therefore,  that  it  must 
undergo  a  thorough  and  regular  trenching  with  the  spade.  The 
philosophy  of  the  work  will  form  the  subject  of  inquiry  in  a 
future  part  of  this  section;  for  the  present,  it  will  suffice  to  lay 
before  the  reader  the  various  methods  by  which  that  operation  is 
performed. 

The  co7nmon  7?2^^^oc7  of  performing  the  operation  is  thus  described 
by  Loudon : — "  For  trenching,    with  a  view    to  pulverizing  and 
changing  the  surface,  the  trench  is  formed  like  the  furrow  in  digging, 
but   two   or  more  times  wider  and  deeper;    the   plot   or  piece  of 
ground  to  be  trenched  is  next  marked  off  with  the  line  into  parallel 
strips  of  this  width;  and  beginning  at  one  of  these,  the  operator  digs 
or  picks  the  surface  stratum,  and  throws  it  into  the  bottom  of  i\it 
trench.     Having  completed  with  the  shovel  the  removal  of  the 
surface  stratum,  a  second,  a  third,  or  a  fourth,  according  to  the  depth 
of  the  soil  and  other  circumstances,  is  removed  in  the  same  way;  and 
thus,  when  the  operation  is  completed,  the  position  of  the  different 
strata  is  exactly  the  reverse  of  what  it  was  before. 
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452.  In  order  to  render  theee  directions  pradieaUy  emUbdle^  d0 
mode  of  trenching  is  laid  do¥m  in  the  annexed  figure  29.  Ihoi^ 
drawn  only  upon  a  small  scale,  in  order  to  amplify  the  diroctiflMi  '^ 
is  applicable,  to  a  pieoe  of  ground  of  any  extent,  be  it  gnetar  or  Iw 
SupfHme  A. plot  of  forty-five  feet  in  lenfftL  by  fifteen  ftel  JftbndA 


SEPTEMBER.]  TRENCHING.  405 

is  to  be  trenched — divide  the  ground  by  the  line  into  three  equal 

portions,  a,  b,  c — each  being  fifteen  feet  wide.     Mark  the  comers 

by  sticks  driven  into  the  ground;  and  then  either  strain  a  line,  or 

cut  out  a  small  drill  across  the  top  a,  a,  of  the  portion  a.     Again, 

divide  by  the  line,  and  mark  out  this  first  portion  a,  into  strips,  each 

two  feet  wide;  and  begin  the  trenching  by  digging  out,  to  the  full  and 

level  depth  of  two  feet,  the  earth  of  the  first  trench  (1).    Wheel  the 

whole  of  this  earth  away,  and  deposit  it  along  the  surface  of  the  piece 

of  ground  at  c,  contained  within  the  dotted  lines.    There  will  now  be 

an  open  trench  two  feet  deep  at  the  strip  No.  1,  a.     Dig  the  surface 

stratum,  t.  ^.,  the  first  or  upper  spit  of  earth  of  No.  2,  and  throw  it 

to  the  bottom  of  No.  1, — work  and  break  it  well,  and  then  dig  out 

the  lower  stratum  of  No.  2,  to  the  same  level  depth  of  two  feet,  and 

place  this  earth  on  the  top  of  the  first  earth  thrown  into  No.  1, 

which  will  thus  be  raised  considerably  above  the  former  surface-level 

of  the  ground.     No.  2  will  now  be  an  open  trench: — throw  into  it 

(reversing  the  surfaces)  the  earth  of  No.  3 ;  and  proceed  in  the  same 

manner  with  all  the  remaining  strips  till  No.  8  be  the  open  trench. 

Then,  mark  out  the  portion  b  into  eight  strips,  according  to  the  dots, 

and  begin  the  trenching  by  throwing  the  earth  of  No.  9  into  the  open 

trench  No.  8.     Proceed  upwards  to  No.  16;  then,  mark  out  the 

portion  c,  and  complete  the  work,  after  filling  trench  No.  16  with 

the  earth  out  of  No.  1 7,  by  working  in  a  contrary  direction  down  to 

^fo.  24.     When  that  trench  is  empty,  fill  it  with  the  earth  depo- 

tited  in  the  spare  strip  at  c ;  and  thus  the  whole  of  the  plot  of 

^und  will  be  trenched,  and  the  surfaces  reversed,  the  earth  which 

lad  been  originally  at  top  being  now  at  the  bottom  of  the  trenches, 

vrhile  that  which  had  been  at  die  bottom  is  brought  to  the  top. 

Fig.  23. 


453.  Abercrambie^s  directions  for  ridging  and  trenching  are  to 
the  following  effect : — Let  the  trenches  be  marked  out  two  feet  and 
^  half  wide,  and,  beginning  at  one  end  of  the  piece,  open  a  trench 
the  above  width,  and  one  spade  and  a  shovelling  deep ;  let  the  earth 
of  this  trench  be  carried  to  the  other  end,  or  to  that  part  where  you 
intend  to  finish  or  fill  up  the  last  trench.  The  first  trench  being  thus 
opened,  mark  out  another ;  pave  off,  and  throw  the  top  of  it,  with 
all  weeds  and  rubbish  thereOBf  into  the  bottom  of  the  ftrel  U«ii^\i\ 
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then  dig  this  second  trench,  turning  the  earth  of  the  third  into  it, 
throwing  it  up  ridgeways,  (so  as  somewhat  to  resemble,  when 
finished,  the  section,  fig.  23,)  tr  being  the  trenched  ground,  and 
r,  r,  r,  tlie  ridges.  When  you  have  dug  to  the  end  of  the  trencli, 
shovel  up  the  crumbs  or  loose  earth,  at  the  bottom,  throwing  it  uj) 
upon  the  other ;  or  double  dig  it,  that  is,  without  shovelling  up  the 
crumbs,  dig  the  trench  another  spade  deep,  if  the  depth  of  the  gooil 
soil  admit,  casting  the  earth  u])on  that  of  the  first  spit ;  then  proceed 
to  a  third  trench,  pare,  and  dig  it  .as  before,  and  so  proceed  with 
every  trench  to  the  end. — (Mawe'^s  Ca/.,  Oct.,  p.  469.) 

454.  Tliese  directions  of  Abercrombio  are  particularly  applicable 
to  the  soil  of  a  garden  already  formed ;  and  if  attended  to,  in  con- 
junction with  those  of  Judd,  for  the  preparation  of  ground  for  the 
plantation  of  asparagus,  (See  April,  No.  151,)  will  be  productive  of 
the  best  effects. 

This  double-digging,  or  '*  bastard-trenching,'"  as  it  is  tenned  by 
some,  is  practised  by  the  market  gardeners,  in  order  to  produce  the 
earliest  and  finest  crops  of  several  sorts  of  vegetables :  plants  of  the 
Bramca  tribe  will  strike  and  flourish  in  a  soil  so  prepared  with 
prodigious  vigour, 

455.  Mr,    Cobbetfs  method  of  trenckina, — This   author  justl? 
observes,  that  "  according  to  the  common  method  of  trenching,  the 
top  soil  would  be  turned  down  to  the  bottom  of  the  trench,  and  the 
bottom  soil  brought  up  to  the  top ;  so  tliat  you  have  at  top,  if  the 
land  bo  chalky,  a  bed  of  sheer  chalk  ;  if  clayey,  a  bed  of  clay,  and 
so  on  ;  and  in  the  very  best  of  land  you  bring  up  to  the  top  matter 
which  has  never  seen  the  sun,  and  which,  in  spite  of  everything 
you  oan  do  in  the  way  of  tillage,  as  wxll  as  hi  the  way  of  manure? 
will  require  many  years  before  it  will  become  ground  fit  to  bear 
crops  in  the  manner  that  it  ought  to  bear  them.     I  have  taken 
away,  sometimes,  a  bank  which  separated  two  fields :  I  have  dug, 
manured,  and  done  everything  in  my  power  to  enrich  the  land  on 
which  the  bank  stood,  but  have  never,  in  any  instance,  been  able  to 
make  it,  even  at  the  end  of  several  years,  equal  to  the  land  adjoiniDg 
it:"— (Enplisk  Gardener,  No.  23.) 

456.  The  method  of  trenching,  with  a  view  to  retain  the  j;ood 
soil  at  the  top,  may  be  thus  described : — 

Figure  24  represents  a  piece  of  land  of  any  dimenBioai^  tho 
extreme  limits  of  which  are  to  be  marked  out  by  stakes  set  up  i^ 
the  four  corners. 

The  operation  commences  by  dividing  the  space  into  strips' 
lifts,  1,  2,  3,  4,  6,  6,  each  being  a  rod,  or  five  yards  and  a  half  wids* 
Tbia  douBj  strain  the  line  across  the  strip  1,  and  mark  oat  tha  somB 
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)  a,  two  feet  wide,  by  chopping  with  the  spade  along  the  line, 
drive  the  spade  straight  down  as  deep  as  it  will  go,  all  round 
imits  of  the  space  a ;  it  will  cut  the  earth,  and  enable  the 
iier  to  bring  the  spits  out  clean,  without  breaking  the  edges. 


Fig.  24. 


4yp  earth  of  a  is  now  to  be  digged  out  to  its  full  depth — suppose 
e  inches — and  wheeled  away  to  the  dotted  space  at  6,  where  it 
be  placed  in  a  round  heap.  Space  b  is  next  to  be  marked  out, 
eet  wide :  its  top  good  earth  digged  out,  and  wheeled  to  6,  to 
another  round  heap  apart  fron^  the  first.  Proceed  to  dig  out 
ottom  earth  of  a,  to  the  depth  of  a  foot  at  the  least,  or  so  as  to 

the  trench  two  feet  deep — (the  author  directs  three  feet), 
lel  away  this  bottom  earth  to  6,  and  place  it  beside  the  two 
9f  heaps.  Trench  a  is  now  en^pty ;  and  whether  it  be  two  or 
I  feet  deep,  the  earth  at  the  bottom  is  to  be  digged  as  deep  as 
pade  will  go,  and  be  well  moved  and  turned.  The  bottom  earth 
is  now  to  be  digged  out  and  put  into  a ;  then  the  space  c  is  to 
arked  out,  and  its  top  earth  thrown  over  the  empty  trench  6, 

the  surface  of  the  trench  a, 'which  thus  will  be  finished, 
lower  earth  of  c  is  to  be  deposited  in  b;  and  the  upfet 
,  of  il  is  to  be  thrown  over  c^  and  placed  upon  b ;  and  thus 
cpork  prooeeds*  Each  trench  is  to  be  of  tb^  .same  depth 
madth ;  the  bottom  earth  to  be  digged  and  tuin^flvfM^^  ^vat^ 
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trench  is  to  be  completed  by  receiving  the  top  earth  of  the  space 
next  but  one  below  it.     On  arriving  at  the  bottom  of  strip  1,  vrhere 
the  first  bent  arrow  takes  its  turn,  the  trench  x  will  be  found  empty, 
and  the  one  above  it,  tr,  will  be  only  half  full ;  the  top  earth,  there- 
fore, of  space  f/,  is  to  bo  placed  upon  the  earth  in  ir,  and  the  lower 
earth  of  y  is  to  be  thrown  into  x^  which  then,  and  with  it,  the  strip  1, 
is  to  be  finished  by  receiving  the  top  earth  of  the  space  z.     The 
reader  will  observe  that  there  is  some  trouble  in  all  this,  and  that 
some  nicety  and  care  are  required ;  but,  then,  the  case  is  one  which 
demands  peculiar  attention,  and  nothing  can  be  done  without  some 
exertion.     If,  however,  in  this  mode  of  trenching,  the  course  of  the 
arrows  be  attentively  observed,  it  will  be  found  that  the  strips  will 
be  finished,  one  after  the  other,  without  difficulty,  but  in  alternate 
opposite  directions,  till  at  length  the  last  or  top  trench  of  strip  6, 
will  be  empty,  and  the  space  immediately  below  it  will  have  in  it 
only  the  bottom  earth  of  the  last  trench.     The  tlu*ee  heaps  of  earth 
are  now  ready,  and  close  at  hand :  throw  the  heap  of  the  bottom 
earth  which  came  out  of  a,  into  the  empty  trench,  then  place  one  of 
the  heaps  of  upper  earth  upon  each  of  the  half-finished  trenches,  and 
the  work  will  be  complete. 

I  have  proved  this  method  of  trenching,  and  with  the  assistance 
of  a  little  boy,  scarcely  eleven  years  old,  have  trenched  a  piece  of 
ground  with  a  bad,  and  extremely  wet  sub-soil ;  and  I  therefore  am 
prepared  to  assert  the  practicability  and  excellence  of  the  method 
It  is,  however,  susceptible  of  im])rovement  in  two  ways ;  the  one, 
by  manuring  the  surface  of  the  mated  sub-soil,  with  recent  dang, 
(see  No.  459,)  and  the  other,  by  placing  the  top  earth  ridgeways, 
as  described  in  fig.  23,  No.  453,  particularly  if  the  trenching  be 
done  in  autumn,  or  the  land  be  not  immediately  cropped. 

457.  General  Eefnarks, — Enough  has  been  advanced  to  convey* 
clear  idea  of  the  various  modes  by  which  the  operation  of  trenehiiig 
is  performed :  some  preparatory  operations  will,  however,  in  all  lib* 
lihood,  be  required.  If  the  ground  intended  to  be  trenched,  be  in* 
meadotCy  or  covered  with  yrass  turf^  I  would  recommend,  instead  rf 
throwing  that  turf  into  the  bottoms  of  the  trenches,  to  have  it  pared 
oiF  to  the  depth  of  three  or  four  inches,  and  carried  to  a  sptre  {ueoe 
of  ground  on  which  it  is  intended  to  form  the  compost  and  rnamn* 
heaps.  There,  let  the  turves  be  piled  in  a  square  he^>  in  tk 
following  way : — Mark  out  an  oblong  space,  say  three  yarda  by  five: 
lay  the  sods  within  these  limits,  in  regular  order,  to  the  depth  d 
twelve  inches, — ^then,  if  the  surface  be  of  fifteen  0q[iian  yaid% 
sprinkle  regularly  over  it  four  pounds  of  comnum  tali:  pile  OB  nNi* 
turf  to  the  depth  of  twelve  inches,  upon  which  sprinkle  the 
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nantity  of  salt.  Proceed  thus  with  layers  of  turf  aud  sprinklings 
r  salt,  in  similar  proportions,  till  the  whole  of  the  parings  be 
leaped  up,  the  last  layer  or  two  of  which  should  bo  placed  with 
be  grass  downwards ;  finish  with  a  sprinkling  of  salt,  and  upon 
bat,  place  a  stratum  of  sea-coal  or  wood-ashes,  to  the  depth  of  three 
r  four  inches.  By  thus  employing  the  turf,  a  foundation  is  laid  for 
compost-heap  of  fine  vegetable  mould  for  manuring  the  garden.  In 
month  or  six  weeks,  this  heap  may  be  turned  over,  and  blended 
rith  sand-ashes,  or  other  light  substances,  if  the  quality  of  the  soil 
16  naturally  strong  and  binding ;  or  with  stiff  loam  and  stable  dung, 
r  ihe  land  be  light  and  sandy. 

For  the  purposes  of  floriculture,  and  the  cultivation  of  green- 
oose  plants,  a  grass  turf-heap  should  be  formed,  by  paring  the 
urfs  one  inch  thick  from  a  field  or  common,  of  unctuous,  velvetty 
Mun.  They  should  be  piled  up,  grass  surface  do\^7iward,  without 
be  salt  and  ashes,  and  after  fermenting  in  the  air  during  one  entire 
sason,  be  cut  to  pieces,  blended,  and  turned.  Soil  so  prepared,  is 
ery  superior. 

458.  Draining  may  be  required,  but  this  should  be  avoided  if  it 
9  possible,  for  the  process  is  tedious  and  expensive ;  however,  if 
le  sab-soil  be  springy,  and  hold  water,  and  there  be  no  choice  of 
illation,  a  few  open  stone  drains,  having  a  slight  fall  in  the 
irection  of  the  slope  of  the  land,  must  be  so  constructed  as  to  carry 
F  the  water  into  some  ditch,  or  other  water  course  below  the 
)ttom  level  of  the  trenching :  for  if  this  be  not  done,  the  roots  of 
ees  will  become  diseased,  and  canker  will  be  produced. 

459.  Depth  of  Trenching. — In  many  instances  it  is  desirable  to 
ive  a  staple  of  well  broken  and  pulverized  ground  to  the  depth  of 
iree  or  four  feet ;  but  as  it  is  evident,  that  very  few  gardens  which 
■oduce  excellent  crops,  possess  such  a  staple;  and  as  it  is  not 
■obable  that  a  piece  of  unwrought  land  can  bo  found  that  will 
Imit  of  a  regular  trenching  in  good,  or  even  medium  soil,  to  the 
ipth  of  three  feet,  I  am  of  opinion  that,  in  a  general  way,  it  will 
»  pmdent  to  limit  the  depth  of  the  trenching  to  two  feet.  Let  the 
hole  of  the  land  intended  to  be  formed  into  a  garden  or  orchard, 
» trendbed  by  one  or  other  of  the  foregoing  methods,  to  the  depth 

two  feet ;  then  dig  the  bottom  of  each  trench  a  full  spit  deep,  turn 
id  work  the  soil,  and  put  on  it  at  least  three  inches  of  stable  dung, 
hich,  for  ihe  reaaons  assigned  at  Nos.  15  and  17  of  the  section  on 
arths^  and  Soib^  ought,  I  think,  to  be  in  a  recent  unfermented 
afee»  The  earth  thrown  upon  this  dung  should  be  incorporated 
Mud  or  sea-coal  ashes,  if  it  be  strong  and  bindings  or  with  stiff 
if  it  be  naiarally  light  imd  friable*    If  ihe  tienohiiif^  b^ 
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performed  late  in  autumn,  it  will  be  highly  advantageous  to  set  up 
the  surface  of  the  soil  in  ridges,  that  it  may  be  fully  exposed  to  the 
influences  of  the  sun  and  air.     During  frosty  weather,  the  spaces 
between  the  ridges  shoukl  bo  well  manured  with  rotten  dung,  or 
vegetable   compost;    which,  after  a  thaw,  when  the  surface  has 
become  so  dry  as  to  permit  the  free  use  of  the  spade,  should  be 
thoroughly  incorporated  with  the  soil.  On  the  importance  of  ridging, 
Nicol  obser\xs,  that  it  has  '^  the  happiest  effects,  especially  for  stiff 
soils,  and  should  never  be  omitted  when  the  ground  is  not  under 
crop.     In  dead  sandy  loams  also,  and  in  cankering  gravels,  it  is  of 
incalculable  advantage,  and  greatly  meliorates  them.     For  it  is  a 
fact,  ])roved  by  experience,  that  exposing  soil  to  the  sun''s  rays  in 
part,  by  throwing  it  into  a  heap  whereby  it  is  partly  shaded,  and 
trenching  it  once  a  month,  or  in  two  months,  will  sooner  restore  it 
to  fertility  than  any  other  process,  exclusively  of  adding  fresh  matter.'' 
460.  Importance  of  Trenching  to  the  growth  of  Timber, — A  trea- 
tise on  gardening  may  not  bo  the  most  suitable  medium  for  the 
discussion  of  the  subject  of  forest-trees;  but  as  a  plantation  or  screen 
of  those  trees  is  deemed  essential  to  a  good  garden,  I  cannot  pass 
over  the  subject  in  entire  silence.     It  has  of  late  become  one  of 
great  interest,  particularly  in  consequence  of  the  masterly  publica- 
tions of  Mr.  AVithcrs,  of  Holt,  Norfolk,  which  have  led  to  a  contro- 
versy— if  so  it  may  1)0  termed^-on  the  results  of  trenching.     Much 
ability  has  been  displayed,  and  one  of  the  writers  opposed  to  Mr. 
Withers,  has  adduced  arguments  in  proof  of  tlie  importance  of  deep 
tillage,  so  accordant  wnth  philosophic  truth,  that  it  would  be  unjust 
to  withhold  them.   They  are  extracted  from  page  24  of  Mr.  Withers' 
Letter  to   Sir  Henry  Steuart,  author  of  the  Plantei'i  Guide,    I 
greatly  regret  that  I  am  obliged  to  abbreviate  the  very  apt  quotation 
w^hich  that  gentleman  has  made  from  the  Planters*   Guide;  the 
passages  selected  will,  however,  be  found  to  bear  at  once  upon  the 
question,  and  to  appear  absolutely  conclusive.     I  therefore  have 
arranged  the  several  im])ortant  particulars  treated  of,  under  separate 
heads,  as   comprising  so  many  axioms  to  be  observed  by  evert 
planter,  whose  aim  it  is  to  secure  a  successiul  result. 

Sin  Henry  Steuart^s  Bules  for  General  Planting. 

(1.)  '^  Trees^  far  more  than  agricultural  crops,  require  depA  of 
soil  to  raise  them  to  perfection:  the  effect  of  climate  appears  mudi 
less  necessary  in  giving  them  their  greatest  magnitude.  11^  in 
transplanting,  wo  must  often  increase  the  cold,  and  other  eiroom- 
stances  adverse  to  trees,  it  becomes  us  the  more  diligently  to  atady 
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that  the  soil  be  rendered  rich  and  deep  as  possible^  in  order  in  some 
sort  to  counterbalance  those  disadvantages."" 

(2.)  "  Deepening  can  be  executed  with  effect,  only  by  trenching, 
or  double-digging  (for  the  plough  can  do  little  in  such  a  business)  ; 
and  pulverizing  is  naturally  combined  with  that  process.  The  depth 
of  pulverization,  as  Sir  Humphry  Davy  well  observes,  must  depend 
on  the  nature  of  the  soil  and  subsoil.  In  rich  clayey  soils  it  can 
scarcely  be  too  deep ;  and  even  in  sands,  unless  the  subsoil  contains 
some  principle  noxious  to  vegetables,  deep  comminution  should  bd 
practised.  When  the  roots  are  deep,  they  are  less  liable  to  be 
injured  by  excessive  rain,  or  excessive  drought,  and  the  radicles  are 
shot  forth  into  every  part  of  the  soil.  In  a  word,  nothing  but  water 
stagnating  under  the  trench,  in  consequence  of  a  clayey  bottom,  and 
the  risk  of  the  roots  being  thereby  chilled,  should  prevent  trenching 
from  being  always  executed  as  deep  as  possible. 

(8.)  "  Pulverization,  or  the  mechanical  division  of  parts,  is 
applicable  to  all  soils  in  proportion  to  their  adhesive  texture;  the 
more  we  comminute  the  soil,  the  more  those  fibres""  (fibrous  roots) 
^'  will  be  increased,  the  more  this  nourishment  will  be  absorbed,  and 
the  more  vigorous  and  healthy  the  plant  will  become. 

(4.)  "  Water  is  necessary  to  the  growth  of  plants;  it  is  essen- 
tial to  the  juices  or  extract  of  the  vegetable  matter  which  they 
contain;  and  unless  the  soil,  by  means  of  comminution,  bo  fitted  to 
retain  the  quantity  of  water  requisite  to  produce  those  juices,  the 
addition  of  manure  will  be  useless.  Manure  is  ineffectual  towards 
vegetation  until  it  becomes  soluble  in  water;  and  it  would  remain 
useless  in  a  state  of  solution,  if  it  so  abounded  as  utterly  to  exclude 
air;  for  in  that  case,  the  fibres  or  mouths  of  plants  would  be  unable 
to  perform  their  functions,  and  they  would  soon  drop  off  and 
decay."" — "  Water,  moreover,  is  known  to  be  a  condenser  and 
solvent  of  carbonic  acid  gas,  which,  when  the  ground  is  open,  can  be 
earned  immediately  to  the  roots  of  vegetables,  and  probably  contri- 
butes to  their  growth."" — "  Let  it  be  observed,  also,  that  an  open 
soil,  besides  being  favourable  to  the  transmission  of  nutriment  to  the 
roots  of  plants,  is  likewise  favourable  to  their  extension,  and  thereby 
enlarges  the  field  whence  nutriment  is  derived.  Nor  are  these 
the  only  benefits  resulting  from  a  friable  soil ;  for,  in  addition  to  its 
being  adapted  to  supply  vegetables  with  food,  it  is  always  most 
suitable  for  effecting  those  changes  in  the  manure  itself,  which  are 
equally  necessary  to  the  preparation  of  such  food ;  and  animal  and 
vegetable  substiinces,  exposed  to  the  alternate  action  of  heat^  moisture^ 
H^t  and  air^  undergo  spontaneous  decompositions^  which,  indepen- 
dently of  it,  would  not  take  place. 
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(5.)  ''  Soils  are  surprisingly  benefited  by  aeration,  and  the  free 
admission  of  the  weather  into  their  interior  parts.  This  is  gene- 
rally considered  as  the  principal  use  of  fallowing;  and  its  importance 
in  gardening  is  proved  by  compost-heaps,  and  both  winter  and  sum- 
mer ridging  up. 

(6.)  "  Soils,  then,  may  be  most  effectually  improved  by  the 
planter,  by  altering  their  constituent  parts,  as  has  been  above  sho^VD, 
either  by  the  addition  of  ingredients  in  which  they  are  deficient, 
or  by  the  subtraction  of  others  that  too  much  abound  in  them; 
but  in  ordinary  cases,  chiefly  by  the  former  way,  by  admixture  with 
other  soils,  or  by  the  application  of  mineral  manures.     The  best 
natural  soils  are  certainly  those  of  which  the  materials  have  been 
derived  from  different    strata,   that    have  been   minutely  divided 
by  air  and  water,  and  are  intimately  blended  together.     On  this 
account,  in  improving  soils  by  artificial  methods,  the  busbandmaD, 
or  the   arboriculturist,   cannot  steer   in   so  safe  a   course,  as  bj 
studying  the  effects  of  intermixture,  and  imitating  the  chemistry  of 
nature." 


Part  IV. 
PROTECTION  AND  SHELTER. 

461.  In  order  that  it  may  be  productive  of  choice  and  early 
fruits  of  all  kinds,  a  garden  must  be  effectually  protected  from  cold 
and  biting  winds.  The  enclosures  must  also  be  of  such  a  natnre  u 
not  only  to  insure  the  production  of  fruit,  by  the  amelioration  of 
climate,  but  to  prescr^^e  the  fruits  so  obtained  from  depredation,  by 
presenting  an  insurmountable  barrier  against  every  attempt  from 
without.  As  the  garden  which  I  propose  to  construct  will  comprise 
three  departments — the  main  garden^  the  slips^  and  the  orchard*^ 
I  shall  describe  the  enclosure  of  each  under  a  separate  head. 

462.  The  protection  of  the  main  garden, — This  can  be  effectually 
obtained  only  by  means  of  a  good  wall ;  for  although,  as  Nicol 
observes,  ^'  a  kitchen  garden,  considered  merely  as  such,  may  be  u 
completely  fenced  and  sheltered  by  hedges  as  by  walls;"  yet,  w 
order  to  make  every  portion  of  the  garden  productive;  that  \a^^ 
suffer  no  part,  not  even  its  bulwarks  and  defences,  to  occupy  groQod 
without  making  an  adequate  return,  it  is  indispensably  neoessaiy  to 
surround  the  main  garden  by  a  wall  or  [paling,  to  which  fruit  tretf 
can  be  trained  on  both  its  sides.  If  it  be  desirable  to  obtain  the  finer 
kinds  of  fruit,  a  wall  is  so  much  superior  to  a  wooden  fenee,  tbat 
there  can  be  no  hesitation  as  to  which  of  the  two  modes  c^oiolonr* 

ought  to  be  adopted. 
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463.  Mater iali  for  kitchen-garden  leaUs, — "  Brick  is  almost 
universally  preferred;  Forsyth  says,  ^  where  brick  cannot  be  got,  it 
is  better  to  dispense  with  walls  altogether,  or  to  adopt  wooden  ones. 
'  Brick,^  Nicol  states,  ^  is  best  for  the  superstructure,  and  stone  for 
the  foundation  and  basement.  Bricks  give  more  warmth,  and 
answer  better  for  training  trees  to,  than  stone.  South,  east,  and 
west  aspects  should  therefore  be  faced  with  brick,  if  the  wall  be  not 
entirely  built  of  it."" — (Encyc.  of  Gard.^  2460.) 

"  In  some  cases  where  it  is  intended  that  the  roots  should  have 
free  access  to  both  sides  of  the  wall,  it  should  be  placed  on  arches  or 
piers,  with  plank  stones,  the  soffit  of  the  stone,  or  under  crown  of 
the  arch  being  within  six  inches,  or  one  foot  of  the  surface,  and  the 
openings  smaller  or  larger  according  to  the  power  of  the  materials  to 
resist  the  pressure  of  the  wall.  The  arch  should  be  a  segment  of  a 
circle  or  of  an  ellipsis,  and  the  piers  proportioned  to  the  qualities. 
Where  the  body  of  the  wall  commences,**^  (that  is,  above  the  crown 
of  the  arches,)  '^  there  will  be  a  set-off  or  rebate,  of  one  or  two 
inches  on  each  side,  which  should  be  commenced  below  the  ground's 
surface,  both  for  the  sake  of  appearance,  and  to  prevent  the  alter- 
nate action  of  the  air  and  rain  from  rotting  the  mortar  in  the 
rehsLte:'— (Idem,  No.  1557.) 

464.  ^^  The  solid  brick  waU  is  the  simplest  of  all  garden  walls, 
and  where  the  height  does  not  exceed  six  feet,  nine  inches  in  thick- 
ness will  suffice;  when  above  that  to  thirteen  feet,  fourteen  inches, 
and  when  from  thirteen  to  twenty  feet,  eighteen  inches  in  thickness 
ure  requisite.  In  most  cases  such  walls  may  be  contracted  in  width 
as  they  are  carried  up,  so  that  a  twenty-feet  wall  may  begin  with 
eighteen,  and  terminate  in  nine  inches  in  breadth.^ 

465.  "  The  cellular  teall  is  a  recent  invention  (Hort,  Trans. 

Fig.  25. 


pffl:!r!!n!!!'l!i!;!i!!!'f!!^^ 


II-' II 'II 


^'■'"""""!!"!i"l' 


Sffi 


10 /«t  — — *• 


I 

• 

'- 

•' 

—L 

^.■.   w^ 

:-,. , L 1 

e/eei 


A 

^ 

^^^^^ 

•414  CONSTRUCTION   OF   A    GARDEN.  [SEPTEMBER. 

Vol.  IV.)  the  essential  part  of  the  construction  of  which  is,  that  the 
wall  is  built  hollow,  or  at  least  with  communicating  vacuities, 
equally  distributed  from  the  surface  of  tlie  ground  to  the  coping. 
If  the  height  does  not  exceed  ten  or  twelve  feet,  these  walls  may  be 
formed  of  bricks  set  on  edge,  each  course  or  layer  consisting  of  an 
alternate  scries  of  two  bricks  set  edgeways,  and  one  set  across, 
forming  a  thickness  of  nine  inches:  and  a  series  of  cells,  nine  inches 
in  the  length  of  the  wall,  by  three  inches  broad.  The  second  course 
being  laid  in  the  same  way,  but  the  bricks  alternating  or  breaking 
joint  with  the  first."  The  annexed  figure  will  exhibit  the  appear- 
ance of  the  flat  surface  of  the  wall  (25,  a)  and  that  of  the  internal 
structure,  during  the  progress  of  erection,  laid  down  on  a  much 
larger  scale;  b,  shows  one  course  of  bricks;  c,  the  course  above  it, 
in  the  alternate  order  in  which  the  bricks  are  laid;  /^,  p^  are  the 
piers.  The  figures,  as  well  as  the  description,  are  taken  from  the 
Enctfclopwdia  of  Gardening^  No.  1561 . 

466.  Remarks  on  the  construction  and  surfaces  oficalb.-^t  can- 
not be  questioned  that  bricks  are  the  best  of  materials  with  which 
to  erect  a  garden  wall:  they  not  only  reflect  heat  more  regularly  and 
durably  than  either  wood  or  stone,  but  they  fonn  a  true  and  level 
surface,  and  this  is  indispensably  required  for  the  purposes  of 
training  and  nailing.  Some  saving  in  the  cost  of  materials  might 
be  eflTccted  by  erecting  the  wall  upon  rather  wide  arches,  or  by 
building  it  chiefly  of  rough  and  unhewn  stones,  with  a  facing  of 
bricks  on  the  sides  within  the  main  garden ;  but  there  are  weighty 
objections  against  both  of  these  methods,  and  these  I  ahall  proceed 
to  state. 

1st.  If  the  wall  were  erected  on  arches^  the  roots  of  the  trees 
would  doubtless  be  at  liberty  to  ramify  and  proceed  in  all  directions, 
•  and  that  too,  without  danger  of  receiving  injury  in  the  way  men- 
tioned by  Justice,  who  says  tliat,  "  when  the  roots  go  out  at  the 
back  sides  of  the  wall  at  their  freedom,  they  dra^v  all  the  rancid 
juices  from  the  earths  at  the  backs  of  the  walls;  in  consequence  of 
which,  the  fruit  infallibly  falls  oiF,  after  it  has  acquired  its  magni- 
tude, &c."  Ground  that  has  been  trenched  and  manured  alike,  both 
within  and  without  the  area  of  the  chief  garden,  cannot  injure  trees 
by  the  rancidity  of  their  juices,  let  the  roots  run  therein  in  whatever 
direction  they  may:  bo  far,  therefore,  the  objection  against  arches  is 
of  no  weight;  but  the  objection  which  can  neither  be  met  nor 
obviated  is,  I  think,  to  be  found  in  the  fact,  that  the  roots  of  trees 
wholly  dissimilar  and  anomalous  in  their  nature  and  oonstitatiflo, 
must  come  into  immediate  contact,  and  intertwine  one  with  another. 
Different  trees  require  diflferent  aspects;  the  tree  planted  cm  the 


simniBBm.]  walls.  415 

north  wall,  within  the  garden,  is  one  which  requires  a  southern 
aspect, — ^it  may  be  a  peach,  a  vine,  or  an  apricot:  immediately  at 
the  back  of  such  a  tree,  with  only  the  substance  of  the  wall  inter- 
vening, will  probably  be  found  a  pear,  a  morello  cherry,  and  a  hardy 
plum.     Now,  who  shall  say  what  may  result  from  the  operations  of 
vegetable  chemistry,  when  excited  by  such  agents  as  air  and  the 
sun^B  rays,  on  roots  possessing  very  heterogeneous  qualities.     Some 
fruits  are  known  to  undergo  changes :  it  is  an  acknowledged  fact 
that  several  species  of  the  apple,  in  pai*ticular,  have  degenerated; 
some,  it  should  appear,  are  either  irrecoverably  lost,  or  are  verging 
to  extinction.     To  what  causes  can  those  effects  be   attributed? 
May  not  the  disappearance,  or  degeneracy  of  a  species  or  variety  be 
in  some  degree,  at  least,  dependent  upon  the  chemical  action  excited 
on  the  juices  of  its  roots,  by  the  proximity  of  the  roots  of  other  trees 
possessing  different  qualities!     Dutrochet's  hypothesis  of  the  electric 
attraction  between  fluids  of  different  densities,  will  surely,  I  think, 
bear  upon  the  question; — it  embraces  considerations  of  high  import- 
ance, such  as  may  not  perhaps  for  a  time  be  even  ^^  dreamt  of  in  our 
pbiloflophy.'*^     It  may  be  urged  that  the  nature  of  the  sap — ^that 
uniform  watery  fluid  extracted  from  the  common  matrix— does  not 
by  any  means  authorize  the  supposition  that  any  chemical  action 
could  be  exerted  between  the  vessels  of  two  plants  replete  with  so 
simple  a  fluid.     But  the  question  does  not  concern  the  sap,  or  the 
juices  of  the  soil :  it  refers  to  the  juices  of  the  roots,  those  proper 
elaborated  fluids,  which   have  been   returned   by  the  descending 
vessels,  and  deposited  in  the  cells  of  the  bark.  What  alterations  may 
not  be  produced  by  electro-chemical  attraction,  exerted  through  the 
vegetable  membrane  of  the  cuticle,  between  fluids  of  such  anomalous 
characters?     Experience  and  close  observation  can  alone  determine 
the  inquiry;  but  I  think  it  far  from  improbable  that  indiscriminate 
planting  has   led   to,   and   is   daily  producing  very  unsatisfactory 
results;  that  great  changes  are  wrought  by  the  contact  of  the  roots 
of  trees  possessing  different  qualities;  and  that,  therefore,  it  will  be 
pmdent,  in  makiug  plantations  of  any  kind,  to  keep  the  trees  as 
•elect  as  possible;  and  with  respect  to  choice  wall-trees,  in  particular, 
to  prevent,  as  much  as  may  be,  the  roots  of  one  genus  or  species 
from  coming  into  contact  with  those  of  other  trees  possessing  very 
dissimilar  properties. 

467.  As  to  the  materials  of  iealh^  much  must  depend  upon  the 
object  which  the  gardener  has  in  view.  If  he  desire  to  have  good 
\riill-fruit  of  every  description,  and  to  make  every  portion  of  his 
ground  available,  he  must  plant  on  both  sides ;  and  to  do  this,  so  as 
to  enjoy  the  gratifioation  of  training  his  own  trees  in  beautiful  Qtd»t^ 
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from  the  graft,  to  a.  state  of  full  maturity,  the  surfaces  of  his  wall 
must  be  perfectly  even :  for,  to  attempt  to  train  with  precision,  on  a 
surface  composed  of  rugged  flints,  or  unhewn  stones,  would  be  only 
to  incur  vexation  and  disappointment. 

4G8.  The  copings  should  be  built  with  semicircular  bricks,  or 
with  those  that  are  moulded  into  angles,  and  form  a  sharp  edge  at 
top.     Copings  so  constructed,  shoot  off  the  rain,  and  thus  preserve 
the  wall :  particularly  if  the  joints  be  very  close,  and  thoroughly 
covered  with  the  best  Parker'^s  cement.     Nicol  mentions  a  *'  tem- 
porary coping  of  boards,  projecting,  perhaps,  a  foot  or  eighteen 
inches.^^     Such  copings,  consisting  of  two  boards,  fastened  together 
at  the  edges,  at  an  angle  of  ninety  degrees,  and  secured  to  the  walk 
by  means  of  strong  perpendicular  iron  pins,  built  into  the  wall  at 
the  top,  might  answer  the  same  purposes  of  ])rotectiou  from  frost, 
during  the  season  of  blossoming,  as  the  boards  recommended  at 
No.  86,  page  81 ;  and  they  would  protect  the  trees  on  both  surfaces, 
at  one  and  the  same  time.     Holes  an  inch  and  a  half  in  diameter, 
should  be  bored  about  a  foot  from  the  extreme  ends  of  each  pair  of 
boards,  and  at  the  centre  of  the  ridge  or  angle  formed  by  their 
junction ;  the  pins  being  fitted  to  the  holes,  and  passing  through 
them,  would   secure  the  boards  from   being   displaced   by  winds. 
Each  screen  ought  to  be  ten  or  twelve  feet  long,  and  the  pins  should 
project  six  inches  above  the  boards.     Forsyth  does  not  name  the 
length  of  his  temporary  copings,  though  he  recommends  this  mode 
of  protecting  fruit-trees ;  he  says,  *'  I  would  rather  advise  to  have  a 
movable  wooden  coping,  fixed  on  with  iron  hooks,  fastened  to  pieces 
of  wood,  built  into  the  top  of  the  wall ;  these  copings  would  also  be 
found  very  convenient  to  fasten  the  nettings,  &c.  to,  in  spring,  for 
sheltering  the  fruit-trees. 

469.  Enclosure  of  the  Slip^  or  outer  Garden. — A  complete  garden 
should  have  a  ix)rtion  of  ground  on  the  outside  of,  and  aU  aroond 
the  wall  of  the  main  garden.  This  portion  of  ground,  or  subsidiary 
garden,  is  usually  termed  the  slip ;  the  extent  and  uses  of  which 
may  be  collected  from  the  following  quotations : — 

'^  The  ring,  or  outer  fence  of  a  garden,  is  generally  placed  at 
some  distance  from  the  fruit,  or  main  walls.  The  object  is  to  admit 
the  use  of  these  on  both  sides,  as  well  as  to  obtain  a  portioaof 
ground  in  addition  to  what  is  enclosed.  This  fence  may  either  be 
an  evergreen  hedge,  paling,  low  wall,  or  sunk  fence ;  and  with  or 
without  a  wire  fence  to  exclude  hares  and  rabbits.  It  may  h0 
placed  at  any  distance  from  the  walls,  according  as  accidental  cir- 
cumstances, or  the  purposes  to  which  it  is  intended  to  devote  tii0 
intervening  space,  may  determine.''    This  space  \n  technically  called 
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16  slip  ;  aud  according  to  M'Phael,  and  most  authors,  should  not 
I  narrower  than  thirty  feet,  nor  so  wide  as  to  throw  the  planta- 
m  for  shelter  too  far  off  to  produce  its  effect. — (Etusyc.  of  Gard.^ 
o.  2473.) 

470.  TAe  Breadth  of  the  Slip.—''  The  garden,''  Forsyth  states, 
should  be  surrounded  with  a  border,  or  slip,  from  forty  to  sixty 
et  wide,  or  more,  if  the  ground  can  be  spared ;  and  tins  again 
iclosed  with  an  oak  paling,  from  six  to  eight  feet  high,  with  a 
isvaujyde'/rise  at  top  to  prevent  people  getting  over  :  it  will  also 
rengthen  the  paling.  By  making  slips  on  the  outside  of  a  garden- 
all,  you  will  have  plenty  of  ground  for  gooseberries,  currants, 
rawberries,  &c.  You  may  allot  that  part  of  the  slips  which  lies 
earest  to  the  stables,  (if  well  sheltered  and  exposed  to  the  sun,)  for 
lelon  and  cucumber  beds ;  and  you  can  plant  both  sides  of  the 
urden-wall,  which  will  give  a  great  addition  to  the  quantity  of 
M'tridtr— (Treatise  on  Fruit  Trees,  294.     Idem,  2474.) 

471.  The  mode  of  enclosing  the  slips  to  which  I  give  the  prefer- 
ice, — ^because  it  includes  the  three  great  requisites,  protection, 
imomy  of  ground,  afid  productiveness, — is  a  close  paling  constructed 

sound  and  well  seasoned  oak-plank.  The  main  posts  which 
pport  the  fence,  should  be  formed  of  some  sort  of  timber  which  is 
tt  little  subject  to  decay.  Were  acacia  timber  (the  locust  of  North 
merica)  to  be  procured  iu  England,  of  a  size  sufficient  to  admit  of 
i  being  formed  into  strong  posts,  it  would  be,  without  question, 
le  wood  of  all  others  to  be  chosen.  If  oak  be  used,  it  should  be 
ell  charred  ;  for  the  stratum  of  charcoal,  thus  produced,  prevents 
le  chemical  action  of  moisture  and  air  upon  the  wood,  and  is,  itself, 
holly  insoluble  in  water.  The  paling  in  every  part  should  be 
iturated  by  repeated  coatings  of  coal-tar ;  it  will  thus  be  rendered 
ery  hard,  and  almost  imperishable.  To  this  fence  can  be  trained 
ooseberry,  currant,  and  raspberry  bushes,  in  various  aspects ;  and 
has  it  will  produce  an  abundance  of  choice  fruit.  A  hedge  is  com- 
nonly  planted  round  the  slip,  but  this  does  not  appear  to  be  the 
proper  place  for  a  hedge;  for,  as  far  as  garden  tillage  extends, 
nothing  that  takes  up  room,  and  may,  in  all  probability,  harbour 
di^  and  other  vermin,  should  be  admitted.  Now,  a  hedge  takes 
^  much  room, — if  it  is  formed  of  deciduous  shrubs,  it  occasions 
Utter,  and  it  will  not  keep  out  hares  and  rabbits.  The  wooden  fence, 
^  the  contrary,  occupies  but  little  space ;  nothing  can  get  through 
^i;  and  if  the  top  be  well  garnished  with  tenter-hooks,  it  will,  with 
^  other  modes  of  defence,  soon  to  be  noticed,  present  an  effectual 
^^I^^Ude  to  the  depredations  of  boys  and  others, — ''  children  of  a 
^K^r  growth,^ — ^who  feel  no  sort  of  objection  to  share  the  produce 
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of  the  garden  with  the  owner;  and  who,  as  he  has  incurred  all  the 
trouhlo  and  expense  of  its  formation,  intends  to  retain  exclusive 
possession  of  the  entire  produce. 

472.  Enclosure  of  the  Orchards^  4*<?. ;  Bing  Fence, — It  will  be 
seen  in  the  first  section  of  the  ensuing  month,  that  I  propose  to 
plant  two  orchards,  one  on  the  west,  and  the  other  on  the  east  side 
of  the  garden  and  its  slips ;  and  also  to  prepare  a  portion  of  ground 
on  the  north  side  of  the  garden  and  orchards,  in  order  to  ])lnnt  a 
helt  or  screen  of  forest-trees,  of  sufficient  extent  from  east  to  west, 
to  shelter  the  w^iolc  of  the  cultivated  ground  from  the  effects  of 
northerly  winds.  The  orchards  will  form  the  extreme  boundary  of 
the  ground  on  the  east  and  west  sides,  and  a  considerable  part  of  it, 
on  the  south  side ;  the  hedge  therefore,  which  will  be  planted  for 
their  defence,  will  be  extended,  for  the  sake  of  uniformity,  in  front 
of  the  paling  to  the  south,  and  also  around  the  belt  of  trees  to  the 
north,  and  thus  become  the  ring-fence  of  the  whole. 

There  are  two  descriptions  of  hedges,  the  d^iduoua  and  the  ever- 
green.  Deciduous  hedges  are  usually  made  of  the  hawthorn  or 
white-thorn,  and  are  familiarly  known  by  the  name  Quickset  hedges; 
sometimes  the  sloe,  or  black-thorn,  the  hazel,  tlie  beech,  and  the 
hornbeam,  are  planted  and  trained  as  hedges.  Among  the  evergreen 
tribe,  the  holly,  the  yew,  and  the  laurel,  are  the  most  commonly 
chosen. 

The  formation  of  a  he<lgo  is  a  work  of  some  nicety ;  the  direc- 
tions for  its  performance  should  therefore  be  clear  and  intelligible. 
Such  directions  are  to  bo  found  in  the  Woodlands  and  EngtiA 
6ar<fc«^,— elsewhere  I  have  sought  for  them  in  vain. 

473.  Of  the  Ilaicthoni  or  Quidkset-hedtfe :  ( Mespilus  OxyacanAa 
of  Smith :  Cratwgus  Oxyacantha  of  Linnaeus.)— The  hawthorn  is  a 
shrub,  or  small  tree,  of  indigenous  growth ;  it  abounds,  as  its 
specific  name  imports,  >vith  sharp  thorns ;  and,  as  it  throws  out  a 
prodigious  number  of  shoots,  is  calculated  to  form  a  close  vA 
impervious  fence. 

^'  This  hedge,'^  Mr.  Cobbett  says,  '^  ought  to  bo  planted  in  tlM 
following  manner  : — The  plants  being  first  sown  in  beds,  and  tben 
put  into  a  nursery,  ought  to  be  taken  thence  when  their  stemi  are 
about  the  thickness  of  the  point  of  your  fore-finger«  They  oogfat  le 
be  as  equal  as  possible  in  point  of  size ;  because,  if  one  be  weaker 
than  the  rest,  they  subdue  it.  Then  comes  a  low  place  in  the 
hedge;  that  low  place  becomes  a  gap;  and  a  hedge  widi  a  gap  in  >* 
is,  in  iiu:t,  no  fence  at  all,  any  more  than  a  wall  with  an  qpen  door 
in  it  is  a  protection  to  a  house.  Having  got  the  pknta  readji  or 
ratheri  before  they  be  taken  up  out  of  the  ground,  yoa  pnpan  Ai 
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place  to  receive  them.  You  make  a  ditch,  six  feet  wide  at  the  top, 
and  two  and  a  half  wide  at  the  bottom.  I  suppose  the  ground  to 
be  trenched  to  the  width  of  eighteen  feet  from  the  wall.  You  take 
all  the  good  earth  from  the  top  of  the  place  that  is  to  be  the  ditch, 
and  lay  it  upon  the  trenched  ground  to  the  extent  of  two  feet  wide, 
which  will  make  a  very  good  and  deep  bed  of  earth  for  the  plants, 
which  are  to  form  the  hedge,  to  grow  in.  Then  the  ditch  ought 
to  be  dug  out  to  the  depth  of  three  feet,  and  shovelled  out  very 
dean  and  smooth  at  bottom.  This  bottom  earth  of  the  ditch  must 
be  carried  away,  for  it  would  not  do  to  throw  it  up  into  the  border. 
If  it  be  convenient,  the  slope  of  the  bank  ought  to  be  covered  with 
turf,  well  beaten  on,  and  in  the  autumn;  because,  if  put  on  in 
the  spring,  the  grass  would  be  likely  to  die.  If  not  convenient  to 
get  turf,  this  slope  ought  to  be  thickly  sown  with  grass-seeds  from 
a  hay-loft ;  and  in  both  cases,  this  slope  of  the  bank  ought  to  be 
hung  very  regularly  with  dead  bushes,  fastened  to  the  bank  by 
little  pegs.^ 

"  The  time  of  planting  is  anywhere  between  September  and 
April.  The  plants  when  taken  up  should  have  all  the  fibres  taken 
fironi  their  roots  with  a  sharp  knife,  and  their  main  roots  shortened 
to  the  length  of  about  six  inches ;  then  they  should  be  planted  with 
great  care,  the  earth  put  in  very  finely  about  the  roots,  and  every 
plant  fastened  well  in  the  ground  by  the  foot.  The  earth  should 
then  be  made  smooth  after  the  treading,  and  the  plants  immediately 
eat  doiwn  to  within  a  foot  of  the  ground.  The  distance  that  the 
plants  should  stand  from  each  other  ought  to  be  about  fifteen  inches, 
and  the  row  of  plants  ought  to  stand  at  about  a  foot  from  the  edge 
of  the  bank.  The  plants  should  be  kept  perfectly  clear  from  weeds 
^  the  summer,  which  is  very  easily  efiected  by  two  or  three 
hoeings.  The  next  spring  cut  them  down  to  within  an  inch  of  the 
g[roond.  Gk)  over  them  in  June,  when  they  will  have  made  consi- 
derable shoots ;  and  cut  oif  all  the  shoots  close  to  the  stem,  except 
the  two  strongest  of  each.  Let  these  go  on  through  uiother  year, 
und  these  two  shoots  will  then  be  almost  five  feet  high.  Then,  in 
winter,  take  one  of  the  shoots  of  each  plant,  and  plash  it  close  to  the 
bottom ;  that  is  to  say,  bend  it  down  longways  the  hedge,  and  give 
it  »  cut  on  the  upper  side,  about  two  inches  from  the  stem ;  cut  fsS 
the  top  of  it,  so  as  to  leave  the  remainder  a  foot  long;  bend  it  down 
to  the  ground,  making  it  lie  as  close  as  possible  to  the  stems  of  the 
neighbouring  plants.  When  this  is  done,  cut  down  the  upright 
shoots,  which  you  have  not  plashed  down,  to  within  an  inch  or  so 
of  that  part  of  the  stem  out  of  which  the  plashed  shoot  issues.  The 
iftext  Oolober— 4h«t  is  to  say,  at  the  end  of  the  fourth  summer— yooi 

2T  ^ 
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will  have  a  complete,  efficient,  and  beautiful  fence.  This  fence  will 
want  topping  and  clipping,  in  order  to  keep  it  of  uniform  height, 
and  smooth  at  the  sides.  You  may  let  it  go  to  what  height  you 
please;  but,  in  order  to  have  a  hedge  thick  at  the  bottom,  you  must 
trim  the  hedge  in  such  a  way  as  for  the  outsides  of  the  bottom  of  it 
not  to  be  dripped  by  the  upper  parts  of  the  hedge.  This  is  a  very 
important  matter ;  for,  if  the  bottom  of  the  hedge  be  hollow,  holes 
are  easily  made  in  it,  and  it  soon  becomes  no  fence  at  all.'*'* — (En^» 
Gardener,  No.  32.) 

474.  The  reader  will  bear  in  mind  that  every  part  of  the  land  to 
be  cultivated — i.  e.  the  main  garden  and  slips,  the  orchards,  the  piece 
intended  to  be  planted  with  forest-trees  as  a  screen,  and  that  on 
which  the  hedge  is  to  bo  raised — ^all  are  to  be  trenched  alike,  and  not 
trenched  only,  but,  in  my  opinion,  they  ought  to  be  manured  in  tlie 
way  proposed  at  No.  459.     The  depth  of  the  soil  thus  prepared, 
when  it  has  received  the  addition  of  the  top  earth  thrown  up  iu 
digging  out  the  ditch,  will  not  be  less  than  three  feet  six  inches.    In 
such  a  soil,  provided  the  hawthorn  plants  be  good,  and  the  planting 
carefully  performed,  they  cannot  fail  to  strike  off  with  vigour,  and 
grow  with  rapidity.     All  the  fibres  are  directed  to  be  pruned  off  the 
roots;  and  if  the  young  plants  have  come  from  a  distance,  and  are 
very  dry,  such  pruning  may  be  advisable ;  but  if  they  have  been 
recently  removed,  and  are  in  a  moist  state,  it  can  scarcely  be  nece.*- 
sary  to  do  more  than  shorten  the  roots  to  the  rei^uired  length.    Har- 
rison, when  writing  on  the  planting  of  fruit-trees,  says,  "  When  a 
tree  is  supplied  with  a  corresponding  quantity  of  roots  when  com- 
pared with  its  top,  do  not  cut  them  away,  as  is  the  practice  with 
many  persons,  with  a  view  to  obtain  new  ones ;  for  such  will  be 
produced  in  abundance  from  the  sides  of  those  with  which  the  tree 
is  at  present  supplied.    The  act  of  taking  up  and  replanting  the  tree, 
essentially  contributes  to  promote  this  increase,     liesides,  the  younj 
fibres  being  in  an  active  state  soon  after  planting,  very  much  contn- 
bute  to  the  speedy  establishment  of  the  tree,  which  sliould  alws}'^ 
be  promoted  as  much  as  possible.    The  only  exception  I  make  to  the 
above  practice  is,  when  the  fibres  are  very  much  withered  txA 
injured  from  being  out  of  the  groimd  a  long  time,  or  are  othenns^ 
damaged — in  which  case,  pruning  away  such  injured  and  damage<l 
parts  is  requisite."^ — {Treatise  on  Fruit  Trees,  p.  23.) 

Some  years  since,  I  consulted  Mr.  Knight  on  the  subject  of 
root  pruning.  I  was  favoured  with  the  following  concise  reply  :^ 
"  You  asked  me,  in  a  former  letter,  whether  I  recommended  cutting 
off  the  slender,  apparently  dry  and  lifeless  fibres  of  tnuupUnted 
trees.    I  never  take  them  off,  knowing  that  they  often  live  after  they 
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ppear  to  be  dead ;  and  that,  if  they  die,  they  afford  excellent  food 
t  the  plant, — none  better,  if  so  good.'^ — (January  24,  1832.) 

475.  In  order  to  plant  the  hedfj/e  correctly^  it  will  bo  best  to  strain 
18  line  very  tight  at  twelve  inches  from  the  edge  of  the  ditch;  then 
>  cut  out  a  small  trench  perpendicularly  by  the  line,  drawing  tho 
nth  from  it,  so  that  the  trench  be  at  the  top,  of  the  breadth  of  six 
lehes,  and  of  an  equal  depth.  Then  put  in  the  plants,  following 
16  same  method  as  in  setting  of  box-edging;  that  is,  place  them 
srfectly  upright  against  the  perpendicular  side  of  the  trench,  and 
086  to  the  line  ;  draw  a  little  fine  earth  to  the  roots  of  each,  and 
lake  it  firm  as  above  directed.  If  it  be  intended  to  have  a  very  thick 
edge,  then  it  will  be  proper  to  "put  in  two  rows  of  plants,  one  row 
gfateen  inches  from  the  other,  and  the  plants  of  one  row  placed 
pposite  the  middle  of  the  intervals  in  the  other  row."*  But  observe, 
lat  as  when  only  one  row  is  set,  tho  bank  is  to  be  two  feet  broad, 
nd  the  plants  are  to  stand  in  the  middle  of  the  bank,  so  if  the 
edge  is  to  be  formed  of  two  rows,  the  bank  ought  to  be  three  feet 
X  inches  broad  at  the  least ;  for  as  the  outer  row  is  to  be  planted  at 
18  distance  of  twelve  inches  from  the  edge  of  the  ditch,  and  the  second 
)w  is  to  stand  at  eighteen  inches  from  the  outer  one,  there  would 
ot  be  space  enough  on  the  bank  for  the  roots  to  spread  in,  were  it 
r  less  breadth  than  three  feet  six  inches. 

476.  Future  attention  to  the  hedge,,  <$-(?. — The  ditch  must  be  care- 
illy  attended  to;  holes  should  be  filled  up,  and  the  sides  kept  straight 
nd  firm,  by  replacing  the  earth  once  or  twice  a  year.  The  hedge 
ill  require  switching,  or  clipping,  once  in  the  summer,  before  tho 
lidsummer  or  July  shoots  start;  and  again  in  the  autumn,  or  early 
1  the  winter.  In  some  counties,  hedges  are  finally  trimmed  late  in 
LUgust,  or  early  in  September,  while  in  full  leaf,  but  after  the  growth 
r  the  year  has  ceased.  Some  use  shears;  but  that  instrument 
ruises  the  shoots,  though  it  may  do  the  work  more  regularly :  tho 
edge-bill,  or  pruning-hook,  prunes  with  a  smooth  and  even  cut, 
ithout  injuring  the  young  shoots. 

477.  HoUy-hedge. — The  common  holly  {Ilex  aquifoKum:  of  tho 
lass  and  order  Tetrandria  Tetragynia)^  is  a  native  of  Britain;  it 
owers  in  May,  and  produces  its  brilliant  scarlet  berries  in  Novem* 
3r-  The  holly  will  grow  into  a  fine  and  large  tree;  but  it  is  slow 
I  growth,  and,  consequently,  is  planted  in  the  shrubbery  as  an  orna- 
lental  evergreen.  It  forms  the  most  perfect  of  hedges ;  in  appear- 
108  it  is  very  beautiful,  and  for  the  protection  it  affords,  it  is  without 
rival.  Young  plants  can  be  purchased  at  the  nurseries;  but  they 
tay  also  be  successfully  raised  from  seeds ;  and  it  would  be  a  most 
sautiful  sight  to  behold  a  noble  evergreen  hedge  6Uito\X!cv^\w\^  ^^ 
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whole  area  of  tho  gardens,  every  plant  of  which  had  been  raised 
from  seed  by  the  owner  or  his  children.  "  To  have  such  a  hedge,^ 
the  English  Gardener  (No.  35)  says,  "  gather  the  berries  in  autumn, 
keep  them  in  damp  sand  for  a  year;  then  sow  them  in  Novem!)cr, 
and  when  they  come  up  in  the  spring,  keep  the  bed  carefully  weeded, 
not  only  then,  but  all  through  the  summer ;  let  them  stand  iu  this 
bod  another  summer ;  then  transplant  them  in  rows  iu  a  nursery  of 
rich  ground  :  there  let  them  stand  for  two  or  three  years ;  then 
plant  them  for  the  hedge  at  the  same  distances  and  in  tho  same 
manner  as  directed  for  the  honey  locusts;  then,  when  they  hare 
stood  a  year  thus,  cut  them  down  nearly  close  to  the  ground,  which 
will  bring  three  or  four  shoots  out  of  each  plant ;  and  with  a  little 
lopping  and  side  pruning,  carefully  performed,  they  will,  in  about 
five  years  after  being  planted,  form  a  very  beautiful  and  eflfectual 
fcncc.'*^ — ^^  The  hollies  should  be  planted  at  the  same  distances,  and 
in  the  same  manner  as  directed  for  the  hawtlioms;  but,  like  other 
evergreens,  should  never  bo  moved,  except  early  in  September,  or  m 
A  pril  r—{  Woodlands,  304.) 

The  reader  is  now  in  possession  of  all  the  materials  whoro\iith  to 
construct  a  garden,  its  appendages,  and  defences ;  the  application  of 
these  materials,  and  their  adaptation  to  the  laying  out  of  the  area, 
and  to  the  particular  and  individual  parts  of  that  area,  will  forma 
very  considerable  part  of  the  first  section  of  the  ensuing  month. 


SECTION  II. 

Part  I. 

NATURAL  niSTORY  AND  CULTIVATION  OF  ESCULENT 

VEGETABLES. 

Subject  1.  TuE  Lettuce: — Lactuca  Sactira;  Compasitof,    Chaanx. 
Order  i.    Syngenesia  Polyg,  ^qualisy  of  Linnaras. 

478.  The  essential  generic  character  of  the  geniui  Leutve^  i*-* 
^^  Beceptacle  naked.  Down  stalked,  simple.  Calyw  imbrieit^l 
simple,  cylindrical;  scales  membranous  at  the  margin.^  The  Britiali 
species  of  Lactuca  are  biennial  plants;  and  some  contend  that  the 
garden  lettuce  is  but  a  variety  of  one  of  these  speoiea— the  AmM> 
mrosa.  The  cultivated  lettuce  will,  if  sown  in  the  qiiingi  piodnee 
ripe  seeds  in  August;  and  so  &r  it  is  strictly  an  Minnid;  but  if  iftlw 
sown  in  autumn,  it  will  not  produce  seeds  till  the  suoceedipg 
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mer.  The  flower-stalk  rises  to  the  height  of  eighteen  inches  or  two 
feet;  it  supports  an  upright,  irregularly  branching,  diffuse  panicle^ 
(247,  t,)  with  palish  yellow  flowers,  which  are  succeeded  by  many 
oblong,  flattish  seeds,  black  or  white,  surmounted  by  down.  "  The 
lettuce,"  Loudon  says,  "was  introduced  or  cultivated  in  1562,  but 
fipom  what  country  is  unknown." 

479.  Varieti^  and  general properHes. — The  varieties  are  nume- 
rous, but  they  may  be  arranged  in  two  divisions,  viz.,  the  upright, 
oblong,  or  Cos  lettuces;  and  the  round-headed,  s])reading,  or  cabbage 
lettuces.  Those  of  the  following  selection,  marked  with  a  star,  are 
to  be  preferred  for  delicacy  of  flavour ;  the  more  hardy  sorts,  for 
winter  standing  crops,  have  the  letter  h  placed  after  the  names. 


Upright  or  Cos  Lettuces, 

•Green  Cos  (A), 
•White  Ck)8, 
Black-seeded  Cofl  (A), 
Egyptian  Cos  (A), 
•Silver  Cos. 


Round-headed  or  Cabbage  Lettuces, 
Brown  Dutch  (A), 
Tennis-ball  (A), 

•Admiral,  or  Admirable;  lai^ 
•Imperial^  or  Union. 


For  compactness  of  growth  and  juiciness,  none  equals  the  close- 
hearted  Cos  lettuce  of  the  London  market  gardeners:  it  is  firm,  large, 
and  crisp,  abounding  with  juice,  and  entirely  free  from  any  bitter 
flavour.  The  variety  known  by  the  name  of  capuchin  in  some  of  the 
western  counties,  is  not  the  common  hardy  green  cabbage-lettuce 
(called  capuchin)  of  the  London  gardens ;  it  is  a  large,  broad,  rather 
open  lettuce,  answering  to  the  description  of  the  great  admirable,  or 
imperial,  and  of  a  whitish  or  pale  yellowish  green  colour.  Its  flavour 
is  most  delicate,  and  its  texture  soft  and  tender,  yet  crisp.  The  seed 
of  this  most  delicious  cabbage,  summer  lettuce,  cannot  always  be 
ripened;  hence,  after  bad  summers,  it  is  very  dear;  and  cultivators 
should  by  all  means  endeavour  to  save  the  seed  whenever  it  is  prac- 
ticable. It  is,  I  believe,  synonymous  with  the  royal  union,  or  at 
least  a  close  variety  of  that  fine  lettuce,  the  more  exquisite  of  any 
that  is  known  round  the  metropolis. 

This  lettuce,  and  the  green  and  white  Cos,  for  summer  supply, 
the  tennis-ball,  or  brown  Dutch,  and  the  black,  or  Egyptian  Cos,  to 
stand  through  the  winter,  are  all  that  can  be  required  for  purposes 
of  utility. 

Lettuces  possess  some  medicinal  properties;  their  milky  juice  is 
a  slight  opiate,  and  occasionally  produces  drowsiness;  eaten  at  night, 
this  vegetable  is,  with  some  persons,  favourable  to  sleep;  but  as  it 
also  possesses  laxative  qualities,  it  is  apt,  if  eaten  freely  for  several 
saceesBive  days,  to  derange  the  bowels,  and  to  cause  considerable  pain 
and  distention. 
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480.  Propagation  a)id  soil. — Lettuces  are  raised  from  seed,  of 
which  one  quarter  of  an  ounce  is  sufficient  to  sow  a  seed-bed  of  forty 
square  feet,  or  of  about  three  feet  wide  ])y  thirteen  or  fourteen  feet 
long.  The  soil  should  be  mellow,  and  in  good  heart,  and  thoroughly 
incorporated  with  a  quantity  of  well-rotted  dung,  or  rich  vegetable 
compost  manure:  it  cannot  well  be  too  rich,  or  too  much  wrought; 
for  lettuces  delight  in  a  generous  soil,  smd  when  young,  are  very 
weak  and  tender. 

481.  General  method  of  soicing^  ^c. — The  beds  should  bo  in  the 
proportion  of  about  three  feet  and  a-half  wide  by  fifteen  or  sixteen 
feet  long.     Mark  out  such  a  bed,  manure  it  richly,  and  dig  it  care- 
fully, incorporating  the  manure  with  the  soil,  and  making  the  earth 
as  fine  as  possible.    Place  the  line  at  the  distance  of  six  inches  within 
one  side  of  the  intended  bed,  and  draw  a  drill  about  half  an  inch 
deep ;  fifteen  inches  within  this  first  draw  a  second;  and  at  another 
fifteen  inches  from  the  second  draw  a  third.     Three  drills,  with  a 
six-inch  edging  of  earth  on  the  outside  of  the  two  exterior  drills,  will 
occupy  three  feet  six  inches.     Mark  out  the  alleys,  twelve  inches 
wide  at  the  least,  one  on  each  side  of  the  bed.     Scatter  the  seeds 
evenly,  and  moderately  thin  along  the  drills;  sift  earth,  which  may 
be  taken  out  of  the  alleys,  through  a  w4re  sieve,  all  along  the  drills, 
so  as  to  cover  the  seeds  to  the  depth  of  half  an  inch ;  rake  the  bed 
level,  press  it  to  a  firmish  surface  by  patting  with  the  back  of  the 
spade,  and  then  cut  the  edges  of  the  bed  and  those  of  the  alle}is 
slanting  outwards  to  prevent  the  crumbling  do\\Ti  of  the  soil.     As 
soon  as  the  young  lettuces  emerge  from  the  ground,  scatter  a  train 
of  powdered  quick-lime  along,  and  at  about  an  inch  or  two  from 
the  rows  on  each  side,  and  at  the  ends,  so  as  entirely  to  surround 
them.     Slugs  are  rapacious  destroyers  of  young  lettuces,   and  will 
devour  a  bed  in  a  night  or  two;  and  lime  is  not  a  whit  less  efficient 
in  repaying  the  injury  in  kind,  for  it  appears  to  annihilate  and  decom- 
pose every  slug  that  touches  it,  until  it  becomes  slaked;  after  rain, 
therefore,  the  sprinkling  should  be  renewed.     When  the  plants  are 
an  inch  high,  Uiin  them  to  three  inches  apart,  and  hoe  the  spaces 
between  the  rows  with  a  Dutch  hoe. 

482.  Management  of  the  spring  and  summer  crops. — The  lettocei 
having  attained  the  height  of  four  inches,  are  either  to  be  thinned  at 
once,  so  as  to  stand  at  twelve  or  fourteen  inches  asunder,  or  thef 
may  be  drawm  in  thinning  order  for  young  salading,  keeping  in  view, 
that  those  which  are  left  must  ultimately  stand  fully  twelve  inciiei 
apart. 

483.  In  transplanting^  proceed  thus : — Shaving  prepared  anoihtf 
bed  of  rich  earth,  as  before  directed,  select  the  best  and.  aunt  r^' 
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larly  grown  of  the  young  plants,  and  set  them  in  three  rows,  either 
by  means  of  the  dibber,  or  the  planting  trowel.  The  rows  are  to 
be  fifteen  inches  asunder,  and  the  plants  twelve  or  fifteen  inches 
apart  in  the  rows.  Be  careful  to  bring  the  earth  close  to  the  points 
and  sides  of  the  roots,  and  fix  the  plants  firmly  in  the  ground ;  a 
little  water  may,  in  shady  weather,  be  given  to  each.  The  lettuces 
left  in  the  seed-bed,  will,  if  kept  nicely  hoed,  advance  rapidly. 
When  they  are  three  parts  grown,  and  begin  to  turn  in  their  leaves, 
or  to  cabbage^  as  it  is  termed,  choose  about  a  dozen  plants  of  the 
most  forward,  and  collecting  the  leaves  in  the  hand,  pass  a  string  of 
bass  round  the  lettuce  at  about  two-thirds  of  its  height,  to  confine 
the  leaves  together,  moderately  close :  this  will  assist  the  hearting, 
but  it  must  be  practised  only  on  a  few  plants  at  a  time,  for  it  tends 
to  make  them  fly  up  to  seed.  Many  of  the  lettuces  will  cabbage 
without  tying.  The  plants  in  the  seed-bed,  and  those  that  have  been 
removed,  are  to  be  treated  alike ;  but  it  will  be  found  that  the  former 
will  in  general  make  the  best  and  largest  lettuces,  while  those  which 
hare  been  transplanted,  seldom  attain  a  very  large  size,  but  rather 
show  a  tendency  to  run  up  to  flower. 

The  large  varieties  bf  the  cabbage  lettuce  should  stand  at  a  foot 
and  a  half  distance  every  way,  otherwise  they  will  crowd  and  almost 
stifle  each  other.  In  transplanting  lettuces,  the  plants  should  be 
eased  out  carefully  with  the  trowel,  in  order  to  take  up  as  many  of 
the  fibrous  roots  as  possible;  for  by  so  doing,  they  will  receive  less 
check  and  injury,  than  when  they  are  drawn  out  of  the  ground  by 
the  hand. 

484.  Periods  and  times  of  sowing — "  To  obtain  a  constant  supply 

of  good  lettuces,  it  is  advisable  to  sow  every  month,  from  February 

to  July,  for  the  main  summer  and  autumn  crops:  and  to  sow  distinct 

sorts  in  August  and  September,  to  produce  late  autumn  and  winter 

plants,  of  which  a  reserve  is  to  stand  for  spring  and  early  summer 

heading  lettuces  in  the  following  year.     For  the  first  early  crops, 

you  may  begin  to  sow  at  the  end  of  January,  or  beginning  of 

February,  if  mild  dry  weather ;  or,  more  generally,  later  in  February, 

or  in  the  first  week  of  March,  on  a  sheltered  south  border.     Some 

choice  kinds  may  be  sown  in  a  frame,  and  forwarded  by  forcing. 

JBut  for  the  main  summer  crops,  sow  in  March  and  April,  in  any 

open  situation.     Follow  with  secondary  sowings  twice  or  oftener 

every  month,  from  May,  till  about  the  seventh  of  August,  to  provide 

for  a  succession  through  the  summer,  till  October ;  as  the  plants  sown 

early  in  the  year,  after  heading  fully,  soon  fly  up  to  seed-stalks. 

7he  towing,  in  the  midst  of  summer,  should  be  on  shady  borders. 

for  ft  crop  to  come  in  during  winter,  and  stand  over  p&rt\«IL^  \.v\V 
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spring,  make  two  late  sowings,  in  tho  third  week  of  August,  and  last 
fortnight  of  September."'^ 

485.  The  tcinter-standing  crops^  to  produce  early  spring  lettuces, 
must  be  managed  somewhat  differently.    In  August  and  September, 
prepare  the  beds  as  before  directed,  but  strike  the  drills  only  six 
inches  apart,  and  sow  the  seeds  of  tho  hardier  sorts,  marked  A,  in 
the  list  of  varieties,  keeping  each  sort  in  a  separate  bed.     When  the 
plants  have  attained  the  height  of  three  inches,  which  probably  will 
be  late  in  October,  ease  out  as  many  of  them  as  will  leave  the 
remainder  in  the  seed-bed  six  inches  distant  one  from  the  other: 
then  move  the  surface  of  the  soil  carefully,  and  make  it  level. 
Transplant  into  warm  borders,  or  other  sheltered  situations,  as  many 
well-grown  and  regular  ])lants,  taken  out  of  the  seed-beds,  as  are 
likely  to  be  required.     Set  them  in  rows,  six  inches  apart,  and  the 
plants,  five  or  six  inches  from  each  other.     Arch  over  these  bods 
with  hoops,  connected  at  the  sides  and  tops  with  long  rods,  in  order 
to  support  mats ;  these,  in  rigorous  weather,  will  defend  the  lettuces 
from  the  destructive  effects  of  frost.     Uemovo  tho  coverings  in  open 
weather ;  and,  at  all  times,  admit  as  nmch  air  as  shall  bo  consistent 
with  safety.     Finally,  if  tho  lettuces  survive  the  winter,  in  March 
or  April,  thin  them  to  the  distances  of  twelve  inches  apart.     A  sli/flit 
hot-bed  in  February,  would  soon  produce  fine  lettuces,  if  some  of 
those  thinned  out  were  so  assisted ;  but  in  any  case,  autumn-sown 
plants  which  have  survived  the  winter,  will  come  in  earlier  in  the 
8])ring,  than  those  which  have  been  sown,  even  uinler  protection,  in 
the  first  months  of  the  year. 

486.  To  sate  Lettuce  Seed. — Select  a  few  of  the  finest  and  earliest 
plants  of  the  several  sorts  when  not  above  half  grown,  and  either 
suffer  them  to  remain  and  produce  their  seed,  or  what  is  better, 
remove  them  with  the  roots,  as  entire  as  possible,  to  situations  where 
they  may  stand,  each  variety,  quite  apart  from  any  other.  Being 
planted  In  rich  light  soil,  and  in  a  warm  exposure,  where  they  may 
receive  tho  full  maturing  influence  of  the  sun,  they  will  run  to  floweTi 
and  produce  ripe  seeds  in  July,  August,  or  September. 


Subject  2.     Endive: — Chicoreum  Endhia;   Camposiiw  Cicioraceff- 
Class  xix.    Order  i.     Synffenesia  Polyg,  Eqttalis  of  Linnonu- 

487.  Endive  is  a  hardy  annual,  a  native  of  China ;  and  aceorf- 
ing  to  Loudon,  was  introduced  in  1548.  It  rises  with  a  lai;ge  beid 
of  oblong  leaves,  curled,  fringed,  and  lying  close  to  the  gninnd;  or< 
in  one  variety^  growing  more  erect.    The  flower  Btalk  n  about  tb«6 
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feet  high,  and  produces  small  compound  blue  flowers,  having  an 
imbricated,  permanent  calyx,  including  many  tonguc-shapod  florets, 
each  with  an  oblong  germen,  and  slender  style,  succeeded  by  a  downy 
seed.  The  wild  native  Succory  (C.  Intybus)  produces  beautiful  blue 
flowers :  the  roots  of  one  of  the  varieties,  the  "  chicoree  a  cafi^  are 
used  in  France  to  improve  the  flavour  of  coffee. 

Of  the  cultivated  endive  there  are  three  varieties : — 

Green  curled  Endive^  with  a  full  head  of  green  fringed  leaves 
lying  close  to  the  grotmd :  the  heart  is  compact,  white,  large,  and 
full. 

WAiU  curled  Endive^  lying  close  to  the  ground;  less  full  in  the 
heart. 

Batavian  Endive^  with  broad,  plain,  erect  leaves :  heart  of  the 
plant  oblong. 

^*  The  green  curled  variety  is  the  hardiest,  and  is  the  principal 
80rt  for  general  culture  for  the  main  crops,  both  in  autumn  and  win- 
ter; and  the  broad-leaved,  (Batavian,)  resembling  Cos  lettuce  in 
growth,  is  more  esteemed  for  culinary  uses  than  salads;  but  is  excel- 
lent both  ways  when  blanched  in  the  heart;  and  is  proper  to  culti- 
vate chiefly  for  autumn  use.^ 

488.  Propagation^  and  times  of  sowing. — Endive  is  raised  from 
seed,  of  which,  for  a  seed-bed,  containing  about  forty  square  feet,  or 
of  about  three  feet  wide  by  thirteen  or  fourteen  feet  long,  half  an 
ounce  is  sufficient.  The  sowings  are  to  be  made  at  three  or  four 
different  periods.  If  a  very  early  crop  be  required,  a  small  quantity 
diould  be  sown  about  the  middle,  or  latter  end  of  May,  but  these 
early  plants  are  very  liable  to  run  up  to  seed  before  they  arrive  at 
full  growth.  For  ihe  main  crops,  sow  in  the  flrst  week  of  June,  and 
again,  at  the  latter  end  of  that  month ; — ^for  the  late  autumnal  and 
winter  endive,  sow  in  July,  between  the  first  and  tenth ;  again  in 
the  third  week ; — and,  finally,  for  the  late  spring  crop,  in  the  first 
week  of  August.  The  manner  of  sowing  is  the  same  as  for  the 
lettuce.     See  No.  481 . 

489.  Transplanting. — This  work  is  performed  from  June  to  the 
end  of  September.  Choose  an  open  spot  of  rich  ground,  well 
manured,  light,  and  on  a  dry  sub-soil,  for  the  early  crops;  for  the 
late  winter  and  spring  endive,  a  warm  border  may  bo  preferred. 
When  the  plants  are  of  from  four  to  six  inches  growth,  draw  up  a 
number  of  the  best ;  trim  the  long  straggling  shoots,  and  set  them 
in  shallow  trenches  or  drills,  made  the  full  depth  of  a  hoe,  about 
fifteen  inches  asunder, — the  plants  being  ten  or  twelve  inches  apart 
in  the  trenehes.  Occasional  watering,  if  the  weather  be  dry,  will 
be  of  ■enioe.    Endive  plants  will  thrive  better,  and  gco^v  W^qt^M 
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thinned  out  to  the  distance  of  twelve  inches  apart  in  the  seed-beds. 
Tran8]>lanting  does  not  improve  the  plants;  but  it  provides  for  their 
fiiafety  in  some  cases,  by  placing  them  in  warm  and  sheltered  situa- 
tionH;  and  as  the  seed-beds  must  be  thinned,  some  of  the  best 
])lants  taken  therefrom,  should  bo  set  in  places  where  they  may  In? 
preserved  dry  during  the  winter, — as  on  sloping  banks,  or  high  bor- 
ders, and  where,  at  the  same  time,  they  may  be  screened  from  the 
effects  of  frost. 

490.  Blanching. — By  the   process  of   blanching  or   bleaching, 
endive  is  deprived  of  that  austere  and  bitter  taste,  which  would  render 
it  unRt  for  the  table.     This  is  effected  solely  by  intercepting  the  rays 
of  light,  and  thus  impeding  the  elaboration  of  the  sap,  and  the 
decomposition  of  atmospheric  air  within  the  cells  of  the  leaves — 
processes  which  are  effected  by  the  agency  of  light.     The  insipid, 
ascending  fluid,  therefore,  remains  in  a  great  degree  unchanged:  the 
leaves,  being  deprived  of  light,  lose  their  colour,  the  pro|)or  juices 
are  imperfectly  prepared,  and  the  plant  is  rendered  comparatively 
inodorous  and  insipid.     There  are  various  methods  by  which  endive 
is   blanched.     Abercrombie  says,    ''  Choose  a  dry   day,   obser^'ing 
always  to  make  choice  of  such  plants  as  are  quite  or  nearly  full 
gi'own.     Let  the  leaves  be  gathered  up  regularly,  and  close  in  the 
hand;    and   then,   with   a  piece  of  strong  bass,  tie   them  neatly 
together.     When  the  endive  is  thus  tied,  you  may  draw  some  earth 
round  some  of  the  plants  almost  to  the  top  of  their  leaves.    Ibis 
will  very  much  promote  the  blanching,  and  will  make  the  plants 
exceedingly  white,  and  tender  to  eat.    Some  people  blanch  endive  by 
laying  boards  or  tiles  flatw«ays  upon  the  plants:  the  plants  will  be 
sure  to  whiten  tolerably  well  by  this  method,  but  not  so  regukrly 
as  those  whose  leaves  are  tied  together  as  above  directed.*" — (Ma^Vs 
Cal—Oct.) 

For  xcinter  blanching^ — take  a  quantity  of  full-grown  planti^  in 
a  mild  dry  day,  in  November  and  December,  &c.,  with  their  full 
roots,  and  some  earth  adhering  thereto;  and  let  any  dry-lying 
ground,  or  border  of  light  earth,  be  trenched  up  in  high  ridges,  tffo 
or  three  feet  wide  at  bottom,  drawing  into  a  narrow  ridge  at  top,  to 
throw  off  the  falling  wet ;  or  use  any  large-raised  heap  of  light  eard; 
and  let  the  leaves  of  the  endive  be  gathered  up  close,  and  deposited 
horizontally  into  the  sides  of  the  ridges  or  heap  of  earth,  almost  to 
their  tops;  and  here  they  will  blanch  more  safe  and  effectually  in  > 
short  time,  defending  them  with  litter  in  rigorous  froBts.^ — {PoM 
Dictionarff — '  Chicoreum.^) 

M'Phael  says, — '^  In  a  dry  day,  tie  up  endive  to  blanoh.    l^ 
fenij  or  any  long  litter  not  too  heavy,  may  be  laid  on  aome  bedi^  ^ 
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keep  the  frost  from  the  plants,  and  to  blanch  them.  If  you  have  a 
dry  cellar  or  shed,  you  may  lay  some  in,  or  into  melon  or  cucumber- 
frames,  which  can  be  covered  up  in  frosty  weather;  the  glasses  will 
keep  the  plants  dry."^ 

Endive  will  not  keep  long  when  tied  up-^it  is  liable  to  rot;  and, 
therefore,  a  few  plants  only  should  be  tied  up  at  a  time.  The  best 
and  most  simple  way  of  blanching  appears  to  be  the  following : — 
Prepare  in  some  shed,  or  out-house,  a  heap  of  dryish  sand,  and  set  it 
up  in  the  form  of  the  sloping  roof  of  a  house.  Take  up  a  dozen  or 
two  of  the  finest  endive,  with  some  soil  adhering  to  the  roots,  and 
place  them  carefully  in  a  basket.  With  a  round-bladed  garden 
trowel,  make  a  sort  of  hollow  groove  at  one  end  of  the  heap  of  sand, 
of  sufficient  depth  and  breadth  to  contain  a  plant;  then  take  one 
out  of  the  basket,  and  with  one  hand  collect  its  leaves  together, 
while  the  other  supports  the  roots ;  in  this  state,  place  it  down  in 
the  hollow,  with  the  top  of  the  plant  just  projecting  above  the 
ridge ;  and  cover  it  with  sand,  laying  it  above  and  around,  so  as  to 
keep  the  plant  in  the  same  position  as  when  it  was  laid  down. 
Make  another  hollow  within  an  inch  of  the  outer  leaves  of  the  first 
plant,  and  so  proceed  till  all  the  plants  be  laid  in  the  sand,  and 
covered  with  it ;  then  add  more,  till  there  bo  six  inches  at  least  of 
sand  over  the  endive.  Thus  the  whole  will  be  covered,  excepting 
an  inch  or  two  of  the  tops  of  the  plants ;  for  light  and  air  being 
excluded,  they  will  soon  become  white.  In  the  event  of  sudden 
severe  frosts,  dry  litter,  to  the  depth  of  a  foot,  should  be  placed  over 
the  whole  heap,  and  a  mat  over  that. 

The  plants  in  the  seed-beds  may  be  tied  and  earthed  up  in  tho 
oame  manner  as  those  that  have  been  transplanted  :  thus,  ^^  If  tho 
aoil  bo  light  and  dry,  earth  them  up  half  way ;  but  if  moist,  merely 
tie  them.  The  two  curled  sorts,  if  neatly  earthed  up,  will  blanch 
pretty  well  without  being  tied.  The  Batavian,  from  its  loftier, 
looser  growth,  in  every  case  hearts  and  blanches  better  with  a 
bandage.  The  blanching  will  be  completed  sometimes  in  a  week, 
^Vrhen  the  weather  is  hot  and  dry;  at  others,  it  may  take  a  fortnight 
or  three  weeks ;  after  which  the  endive  should  be  taken  up  for  use, 
or  it  will  soon  rot,  in  six  days  or  less,  especially  if  much  rain  fall. 
1o  save  the  trouble  of  tying,  this  esculent  is  also  occasionally 
blanched  by  setting  up  tilts  or  boards  on  each  side  of  the  plants, 
^hich,  resting  against  one  another  in  an  angular  form,  and  confined 
\vith  earth,  exclude  the  light.  Further,  endive  may  be  blanched 
Under  garden  pots,  or  blanching  i>ots,  in  tho  manner  of  sea-kale.  In 
the  heat  of  summer  and  autumn,  tying  is  best ;  but  in  wet  or  cold 
Weatheri  to  cover  the  plants  preserves  while  it  blanches  them.'*^ — 
fEncyc.  of  Gardening.) 
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The  following  method  has  occurred  to  mo  as  feasible  with  the 
transphtnted    winter  endive.      Preparatory  to    transplanting,    dig 
sh<illow  trenches  in  a  slo])ing  part  of  the  garden,  where  the  plants 
can  enjoy  the  full  sun,  and  be  well  protected  from  cold  northerly 
winds.     Let  the  trenches  be  made  four  inches  deep,  twelve  inches 
wide,  tind  about  the  same  distance  asunder.     Enrich  the  soil  at  the 
bottom  with  sandy  vegetable  compost,  and  dig  it  in,  then  set  the 
plants  fourteen  inches  a])art  in  the  trenches.     The  earth  that  was 
taken  out  of  the  trenches,  by  being  placed  on  each  side  of  them,  will 
raise  a  kind  of  protecting  rampart,  that  will  remain  till  all  the 
]>lants  are  removed.     As  these  attain  their  full  growth,  collect  their 
leaves,  and  place  dry  and  light  sand  ai*ound  them,  and  so  proceed 
till  they  be  completely  earthed  up,  excepting  an  inch  or  two  at  the 
tops.     Prepare  a  covering,  either  by  placing  hoops  archways  over 
two  or  more  trenches, — the  hoops  being  kept  together  by  long  rods 
tied  to  them, — or  by  fastening  two  broad  boards  together  by  the 
edges,  so  as  to  form  an  angular  coping.     In  the  event  of  much  rain, 
or  of  severe  frost,  mats  or  tarpauling  should  be  placed  over  the 
hoops ;  or  if  the  coping  of  boards  be  preferred,  the  edges  of  the 
boards  ought  to  be  made  to  extend  an  inch  or  more  beyond  the  sides 
of  the  trenches.     The  shade  will  not  only  complete  the  blanching 
of  the  endive,  but  also  preserve  the  plants  from  frost  and  rain.     The 
whole  will  become  white  ;  the  dry  sand  answering  all  tlie  purposes 
of  banking  up,  and  placing  on  ridges,  while  the  trouble  of  rcmovin.i: 
the  plants  a  second  time  wull  be  entirely  prevented. 

491.  ^arinp  the  seed, — Select  some  of  the  finest  plants  in 
October  or  November,  to  remain,  or  to  be  transplanted  in  Man*li ; 
or  sow  seed  in  March  or  April,  to  remain,  or  to  be  transplanted  in 
May  or  June;  the  plants  to  stand  two  feet  asunder;  they  will  in 
either  case  soon  shoot  up,  and  produce  ripe  seeds  in  July  or  Augu»t. 
When  ripe  collect  the  seed  receptacles,  make  them  perfectly  dry, 
rub  out  the  seed,  and  it  will  keep  good  several  years. 

Part  II. 

OrERATIONS  IN  THE  VEGETABT^  GARDEN  FOE  THE  MONTH 

OF  SEPTEMBER. 

492.  Sotc — Lettuce,  the  hardy  sorts  (485) — twice,  i .  *.  in  **• 
first  and  third  week. 

Carrot  (76),  to  stand  the  winter. 

Radisli  (352),  for  autumn  and  winter. 

Small  salading,  two  or  three  times,  according  to  the  demttd.    ' 
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Onions — the  Welsh,  or  white,  to  stand  the  winter;  in  first 
week. 

Transplant — York  and  Battersea,  spring-sown  cabbages  (110), 
to  eome  in  in  November. 

Lettuces  (483) ;  leeks ;  endive  (489),  into  trenches  or  warm 
borders. 

Broccoli  (124),  the  last  time,  for  latest  spring  supply. 

Celery  (359),  once  or  twice ;  it  will  not,  however,  grow  to  the 
size  of  the  plants  transplanted  into  trenches  during  July  and 
August. 

Dig  up  potatoes  (211),  and  clear  the  ground  effectually. 

Pull  up  onions,  and  expose  them  for  a  few  days  to  the  full  sun. 

Cut  off  the  stalks  of  artichokes,  and  weed  between  the  plants. 

Routhie  Culture, — Gather  seeds  as  they  ripen,  and  dry  them  care- 
fully. Take  away  all  dead  or  decaying  stalks  and  leaves.  Earth 
up  celery  in  the  trenches,  and  endive,  either  in  the  seed-beds  or 
trenches,  as  the  plants  attain  a  full  growth.  Hoe,  rake,  weed,  and 
remove  every  species  of  litter ;  and  either  take  it  to  the  compost 
he^),  or  reserve  it  for  burning,  to  produce  vegetable  ashes — a  fine 
manure  for  binding,  heavy  soils. 


SECTION  III. 
Part  I. 

Natural  history  and  cultivation  of  the  raspberry. 

jRubus  Ida^us;  Rosacea),     Class  xii.     Order  iii.     Icosandria 

Polf/ffynia^  of  Linnaeus. 

The  essential  generic  character  of  the  genus  JRubtis  is — "  Calyx 
five-cleft.  Berry  superior,  compound,  deciduous.  Receptacle  spongy, 
V^rmmeni.'^—(Enffli8h  Flora.) 

493.  The  Raspberry  is  a  native  of  Britain :  according  to  Sir 
•••  E.  Smith,  it  is  found  "in  mountainous  woods  and  thickets. 
Plentiful  in  Wales,  Scotland,  and  the  north  of  England.  On  the 
^^iody  hills  between  Norwich  and  Thorpe,  truly  wild.  Mr.  Borrer 
^^ds  it  abundantly  in  some  of  the  forests  of  Sussex.^  It  is  not 
Infrequently  found  in  Wiltshire,  on  sandy  banks,  and  partioularly 
n  the  high  heath  lands  abounding  with  peat  earth,  <m  the  Longleat 
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The  cultivated  raspberry,  the  BubuSy  of  Mount  Ida,  has  upright 
])rickly  stalks  or  canes ;  prickly,  pinnated  leaves,  each  with  three  or 
five  leaflets,  the  odd  terminal  one  being  somewhat  the  largest.     The 
flowers  are  insignificant,  greenish  white,  in  panicled  clusters,  and 
are  succeeded  by  a  compound  red  or  buif-coloured  berry  of  delicious 
flavour,  which,  it  is  said,  does  not  undergo  the  acetous  fermentation 
in  the  stomach  ;    it  is  therefore  recommended  to  those  who  are 
affected  with  gout  or  rheumatism.     The  root  of  the  raspberry  is 
considered  to  be  perennial,  but  in  fact,  the  perpetuation  of  the  shrub 
consists  in  the  annual  production  of  a  succession  of  suckers,  or 
young  shoots,  which  grow  during  one  summer,  mature  their  wood 
in  the  following  autumn,  and  bear  fruit  in  the  succeeding  year. 
These  protrude  other  suckers  from  their  roots ;  after  which,  they 
die  down  to  the  ground.     Thus  there  exists  always  two  kinds  of 
shoots,  one  bearing  the  fruit,  the  production  of  the  preceding  sum- 
mer, and  the  other,  in   a  green  and  growing  state,  destined  to 
produce  the  fruit  of  the  next  year.     On  the  peculiar  growth  of  the 
raspberry,  the  English  Gardener  observes,  "  It  is  very  curious  that 
in  the  northern  countries  of  America,  Nova  Scotia  and  new  Bruns- 
wick, for  instance,  the  raspberry  plant  dies  completely  down  in  the 
fall  of  the  year,  and  new  shoots  come  up  again  out  of  the  ground  in 
the  spring,  much  about  the  manner  of  /em.     These  shoots  bear  the 
/r^t  year,  though  they  do  not  make  their  appearance  above  ground 
until  June  ;  and  where  the  laud  is  clear  of  high  trees,  and  where 
the  August  sun  has  shrivelled  up  the  leaves  of  the  raspberries,  these 
shrubs  form  a  sheet  of  red  for  scores  of  miles  at  a  stretch.    Thevaro 
the  summer  fruit  of  the  wild  pigeon,  and  of  a  great  variety  of  other 
birds."— (No.  282.) 

494.  T/ie  rarieties  of  the  raspberry  mentioned  in  the  Encydo- 
jiwcUa  of  Gardeninffy  are : — 

I2arly  BiiiaU  white,  Lai^  yellow  Antwerp*,         Twice-bearing  nnootli, 

I^i-ge  white,  Cune,  or  smooth-stalked,        Woodward's  nspbenj* 

„     red,  Twice-bearing  white, 
Loigest  red  Antwerp)*,  „  red, 

^^  The  first  in  the  above  list  is  a  small  fruit,  but  esteemed  for  its 
early  bearing.  The  second  and  third,  the  common  huge  white 
and  red  sorts,  are  cultivated  in  fuller  crops,  as  plentiful  bearers  of 
larger  berries.  The  two  Antwerps(*)  are  still  superior  in  yielding 
fine  fruit,  and  deserve  a  wall  or  espalier.  The  cane  raspberry  is  a 
good  sort  for  the  main  crop.  The  twice-bearcrs  are  esteemed  ftr 
their  singular  property  of  producing  two  crops  of  fruit  the  same  yeVt 
of  which,  the  first  commonly  ripens  in  July,  and  the  second  in  Sep- 
tember and  October ;  and  in  fine  dry  seasons  the  plants  will  iAri 
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some  production  from  the  second  crop  in  November."" — (Encyclo- 
pwdia  of  Gardening^  4698-9.) 

495.  Propagation. —  "The  varieties  can  be  perpetuated  by 
young  sucker-shoots  rising  plenteously  from  the  root  in  spring  and 
summer;  when  these  have  completed  one  season^s  growth,  they 
are  proper  to  detach  with  roots  for  planting,  either  in  the  autumn 
of  the  same  year  or  the  next  year,  in  February  or  March,  but  not 
later  than  the  middle  of  April.  These  new  plants  will  bear  some 
fruit  the  first  year,  and  furnish  a  succession  of  strong  bottom-shoots 
for  full  bearing  the  second  season.  New  varieties  are  easily  raised 
from  $eed ;  and  they  come  into  bearing  the  second  year,"" — (Idem^ 
4700.) 

496.  Situation  and  Soil, — A  rich  light  loam,  trenched  two  feet 

deep,  and  well  manured  in  the  first  instance,  is  most  suitable  to  the 

raspberry.     The  following  are   Abercrombio"s  directions    for  the 

culture  of  these  shrubs : — "  They  may  be  planted  in  any  open 

ground  in  the  kitchen-garden,  &c.,  and  if  for  a  full  plantation,  you 

shoold  plant  them  in  rows,  ranging  south  and  north,  a  yard  and-a- 

half  asunder,  by  two  or  three  feet  distance  in  the  rows ;  having,  for 

this  purpose,  a  quantity  of  young  suckers,  of  some  good  bearing 

plants,  dug  up  in  autumn,  winter,  or  spring,  with  good  roots;  of 

which,  trim  off  any  long,  straggling,  and  woody  parts,  and  prune  the 

weak  tops ;  then  plant  them  either  singly,  or  two  or  three  together, 

at  the  distance  above  named ;  or  they  may  be  disposed  in  patches, 

in  borders,  or  shnibberies,  singly,  or  two  or  three  together  in  a  sort 

of  clump.     In  their  culture,  observe,  tluit  as  the  same  individual 

shoots  never  bear  but  one  year,  they,  decaying  to  the  root  in  the 

winter  following,  young  ones  being  produced  from  the  bottom  in 

summer,  to  succeed  them,  the  old  stems  nmst  accordiugly  be  cut 

down  to  the  ground  every  winter,  and  the  young  ones  thinned  to 

form  three  or  four,  to  five  or  six  of  the  strongest  stems  on  each  stool 

or  root ;  and  prune  them  at  top,  cutting  off  the  weak  and  bending 

part ;  and  as  soon  as  pruned,  let  the  ground  be  dug  between  the 

n>w8,  &c.,  and  clear  out  all  straggling  plants  that  are  distant  from 

the  main  root."" — (Dictionary^  Rubu^.) 

497.  M'PhaeTs  Directions. — "  The  soil  should  be  a  deep  light 
loam,  trenched  to  the  depth  of  two  feet,  and  sufficiently  manured. 
In  hot  summers  the  plants  do  best  in  a  spot  shaded  from  about 
eleven  till  three  o"clock  in  the  afternoon.  Raspberries  may  be 
planted  in  rows,  leaving  a  space  of  four  or  five  feet  between  the 
»t>wa,  and  three  or  four  feet,  plant  from  plant.  The  method  to  prune 
xtuipbenies,  is,  in  the  first  place,  to  cut  out  clean  all  the  shoots 
Vrhioh  produced  the  fruit  last  year,  then  to  cut  the  weakest  of  the 
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young  shoots,  leaving  of  the  best  ones,  from  three  to  six  or  eight, 
according  to  the  age  and  strength  of  the  mother  plants.  They  may 
be  pruned  any  time  in  the  winter  in  open  weather ;  but  the  safest 
way  is  to  do  it  early  in  the  spring,  when  the  most  severe  frosts  are 
over,  for  in  some  seasons  raspberry-shoots,  after  pruning,  are  killed 
by  hard  fi'osts.'"' — (Gardener*t  Remembrancer^  p.  141.) 

498.  Harrison's  Directions, — "  It  is  a  good  plan  to  train  rasp- 
berries against  a  trellis.  In  planting,  let  them  be  placed  singly  at 
ten  inches  apart,  and  both  sides  of  the  trellis  be  planted.  The 
raspberry  requires  a  summer  and  winter  regulation.  The  first  is 
about  midsummer,  or  a  little  later ;  in  doing  which,  pull  up,  or  cut 
clean  away  to  inside  the  soil,  all  suckers,  except  about  eighteen  or 
twenty  to  every  bush,  and,  to  as  many  more  as  will  be  wanted  st 
the  winter  pruning  against  the  trellis.  By  doing  this,  the  fruit  is 
improved  in  size,  and  the  shoots  which  are  to  bear  next  year  get 
well  matured.  Whatever  shoots  are  produced  after  this  regulatioD, 
let  them  be  destroyed  by  pulling  up,  as  soon  as  they  are  a  foot,  or 
half  a  yard  high.  At  winter  pruning,  let  all  the  shoots  which  bore 
fruit  last  summer  be  cut  away  close  to  the  ground,  and  to  every  bush 
leave  about  eight  or  ten  of  those  shoots  produced  last  summer, 
cutting  clean  away  all  others ;  after  this  is  done,  they  must  be  tied 
together,  so  that  two  bushes  will  form  an  arch :  after  being  tied,  let 
a  few  inches  be  cut  off  the  ends.  Of  those  trained  against  a  trellii, 
leave  a»  many  good  shoots,  to  bear  next  year,  as  will  be  ten  inches 
apart,  pruning  a  little  from  the  ends,  and  then  tying  them  to  the 
trellis.  If  the  plants  are  not  very  vigorous,  some  well-rotted 
manure  must  be  dug  in  round  the  roots,  but  not  deeper  than  four 
mches.  llaspberries  will  bear  for  eight  years  from  the  time  of 
planting,  when  they  must  be  destroyed :  but  two  years  previous  to 
this,  a  new  plantation  of  thom  must  be  made  in  some  other  piiee^ 
so  that  when  the  old  ones  are  destroyed,  this  will  be  in  a  good 
bearing  condition.*^ — (Treatise  ofi  Fruit  TreeSy  808.) 

Lindley  observes,  that  if  fruit  is  not  wanted  the  first  year  a&v 
planting,  "  the  plants  will  gain  strength  by  being  cut  down  witUa 
six  inches  of  the  ground  as  soon  as  planted.*"  I  have  proved  theM 
and  have  thus  given  double  strength  to  a  plantation  of  white 
raspberries.  He  recommends  in  all  subsequent  pmningi^  with  • 
view  to  procure  strong  and  well  r^ned  shoots,  and  large  frnil^^^ 
cut  the  former  yearns  canes  down  to  the  ground  as  Boon  aa  they  havt 
produced  their  crop,  instead  ot  allowing  them  to  stand  till  tlie  wiirtv 
or  spring :  **  this  removes  an  unnecessary  ineumbranoo^  and  ■!  > 
season  wken  sun  and  air  are  of  infinite  itf^wieme§  to  tk$ 
eanesr-^CGuide  to  ike  Ordkardj  p.  481-8.) 
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499.  Oeneral  Rmnark$. — Experience  proves  that,  to  have  a  con- 
stant supply  of  fine  fruit  year  after  year,  the  ground  must  be 
frequently  changed.  Thus,  after  the  raspberries  have  borne  fruit 
four  or  five  years,  one  or  two  rows  should  be  taken  up,  the  strongest 
saekera  selected,  and  immediately  planted  in  fresh  ground,  which 
has  been  deeply  digged,  and  well  prepared  with  manure :  the  early 
spring  is  better  for  this  work  than  the  autumn.  In  two  years  more, 
the  same  number  of  plants  should  be  removed,  and  the  strong 
suckers  planted  in  rows  adjoining  those  last  set  out ;  and  thus  pro* 
eeeding,  before  any  of  the  old  plants  give  out,  a  new  plantation  will 
supply  its  place.  The  stock  of  bearing  plants,  whether  they  be 
planted  against  a  trellis,  or  as  bushes,  may  be  added  to,  or  dimi- 
nished, according  to  the  supply  required.  A  great  error  is  oom- 
mitted  in  annually  digging  the  ground  between  the  rows,  or  around 
any  single  plants  of  the  raspberry,  for,  thereby  roots  are  cut,  and 
mutilations  produced.  It  is  true,  that  the  plant  is  much  inclined 
to  wander,  and  trespass  beyond  its  lawful  bounds ;  but  the  stray 
suckers  may  be  readily  pulled  up ;  and  thus  prevented  from  inter- 
fering with  other  productions.  To  do  the  raspberry  proper  justice, 
the  ground  about  it  ought,  occasionally,  to  be  just  run  over  to  the 
depth  of  half  an  inch,  with  the  hoe,  to  displace  unsightly  weeds ; 
and  in  November,  it  should  be  covered  with  a  coat  of  good  dung 
from  old  hot-beds  or  linings :  the  roots  would  thus  be  at  once  pro« 
teeted,  and  nourished  by  this  application  of  manure. 

A  light  trellis,  or  rail-work,  is  certainly  to  be  preferred,  provided 
it  be  constructed  with  slender  stakes  and  a  top  railing,  of  pseuda- 
acaeia  (locust),  or  elder,  which  woods  have  little  or  no  affinity  with 
the  elements  of  water,  and  consequently  do  not  readily  undergo 
deeompontion.  On  such  a  trellis,  the  plants  could  be  secured  from 
the  force  of  winds,  and  the  fruit  would  derive  improvement  in  con- 
leqaence  of  its  open  exposure  to  the  sun  and  air. 

Whenever  raspberry  plants  are  removed  to  another  situation, 
die  old  ground  ought  to  be  well  manured,  deeply  digged,  and  turned, 
lad  then  it  should  be  placed  under  some  vegetable  crop.  By  this 
mode  of  treatment  it  will  be  brought  into  a  condition  to  support 
laspberries  again  in  two  or  three  years.  This  is  a  curious  and 
mteresting  fact,  one  which  proves  that  it  is  not  solely  by  exhauiting 
tke  mM  that  certain  plants  deteriorate  if  planted  on  the  same  ground 
year  after  year ;  for  were  this  the  case,  manuring  would  renovate 
the  ground :  but  it  fails  to  do  so,  and  thus,  if  peas  or  wheat,  for 
example,  be  grown  repeatedly  on  a  piece  of  land,  the  farmer  may 
manure  to  whatever  extent  he  choose,  his  crops  will  dwindle,  and 
become  poorer  and  poorer.    This  is  remarkably  the  case  in  the  Isle 
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of  Thanet,  where,  to  use  the  local  term,  if  the  land  bo  "  oter-peaedy 
it  becomes,  as  it  wore,  poisoned ;  and,  if  peas  be  again  planted 
though  they  rise  from  the  soil,  they  soon  turn  yellow,  are  "-^foxedi 
and  produce  nothing  of  a  crop.  To  account  for  this  specific  poisonin] 
of  the  soil,  we  must  suppose,  that  partictUar  plants  convey  into  tk 
soily  through  the  channeb  of  their  reducent  tesseU^  certain  specifi 
fluids^  which^  in  process  of  time  saturate  it^  and  thus  render  it  inca 
pable  of  furnishing  those  plants  any  longer  with  wholesome  aliment 
in  fact,  the  soil  becomes  replete  with  fecal  or  excrementitiou 
matter,  and  on  such,  the  individual  plant  which  has  yielded  it 
cannot  feed ;  but  it  is  not  exhausted ;  so  far  from  that,  it  is  to  al 
intents  and  purposes  manured  for  a  crop  of  a  different  nature ;  anc 
thus  by  the  theory  of  interchange  between  the  fluids  of  the  plant  anc 
those  of  the  soil,  we  are  enabled,  philosophically,  to  account  for  the 
benefit  which  is  derived  from  a  change  of  crops. 


Part  II. 
OPERATIONS  IN  THE  FRUIT  DEPARTMENT. 

500.  Peaches  and  Nectarines. — The  fruit  of  these  trees  will  now 
ripen  in  succession ;  gather  it  cautiously,  and  do  not  press  it  in  order 
to  ascertain  whether  it  be  ripe.  If  any  branch  with  fruit  escape 
from  the  wall,  do  not  attempt  to  nail  it  up ;  but  support  it  by  means 
of  a  thin  stick,  passed  across  the  branch,  inserting  the  ends  under 
two  of  the  adjoining  branches. 

Vines. — Remove  a  few  of  the  leaves  which  shade  the  grapes,  but 
do  not  cut  off  any  leaf  which  grows  at  the  joint  of  the  branch  which 
bears  a  bunch  of  grapes :  that  leaf  is  of  importance  to  the  fruit,  it  is 
one  of  its  chief  organs  of  nutrition  and  maturation. 

Apples. — Gather  them  as  they  ripen  by  raising  them  gently,  and 
not  by  a  sudden  or  violent  pull,  which  might  injure  the  spnr. 
Choose  a  dry  day  for  gathering  apples :  wipe  them  carefnllfi  •"' 
place  them  on  shelves  in  a  dry  and  dark  room. 

Strawberries. — Fresh  plantations  of  strong  young  rooted  oft^*" 
should  now  be  made.  The  plants  may  be  set  in  long  single  ro^ 
round  the  borders,  or  in  beds  in  open  ground. 
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501.  Plant — Tulips,  hyacinths,  narcissuses,  and  other  bulbs. 
Also,  ranunculuses  and  anemones.  Take  off  carnation  layers,  and 
set  a  few  of  those  best-rooted,  in  the  flower  borders ;  but  plant  the 
greater  number  in  small  beds  of  well-prepared  ground,  and  some  in 
small  pots;  thus,  they  can  be  readily  protected  by  mats,  &c.,  in  winter. 
Treat  pinks  in  the  same  way;  pot  some  for  forcing. 

Propagate^  by  slips  or  cuttings,  the  laurel  and  Portugal  laurel ; 
and  by  layers^  the  bay  and  laurustinus. 

This  is  a  very  favourable  season  for  planting  box-edging,  and 
evergreens  of  every  description. 

Clip  hedges,  trim  box,  mow  grass  lawns,  roll  gravel  walks. 
602.  Selection  of  Shrubs  and  Plants  note  in  jftotcer.'"^ Shrubs. — 
The  Chinese  rose,    pale   and  dark  red,   Bosa   sinensis;    shrubby 
floriferous  cinquefoil,  PotentiUa  fioribunda  ;  P'^nnistinus,  Viburnum 
tinus. 

Herbaceous^  S^e. — Michaelmas  daisy,  various.  Aster;  Calliopsis, 
two  or  three  species ;  autumnal  Gentian,  Gentiana  amareUa ;  golden- 
rod,  Solidago  virga  aurea ;  sun-flower,  Helianthus  annuus ;  Salvia^ 
DMmy  varieties,  HeliotropeSy  Verbena  melindres^  and  Tweediana. 

Bulbs.  —  Meadow  saffron,  Cokhicum  autumnale ;  autumnal 
crocus.  Crocus  autumnale;  European  cyclamen.  Cyclamen  euro- 
P<9um;  lily,  five  or  six  species,  Lilium  catesbeiy  Canadense, 
f^perbumj  S^c, 
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THE  NATURALISTS'  CALENDAR. 

SEPTEMBER. 

There  is  now  a  considerable  reduction  in  the  temperature, 
although  occasionally,  the  heat  of  the  days,  even  at  the  close  of  the 
month,  is  very  oppressive.  The  autunmal  equinox  appears  to  regu- 
late the  character  of  the  ensuing  winter :  therefore,  if  between  the 
20th  and  26th  of  the  month,  west  or  south-west  winds  prevail,  and 
the  weather  be  mild,  a  mild  and  open  winter  may  be  expected.  If 
the  equinoctial  period  be  boisterous  and  wet,  a  wet  and  windy 
winter  will  in  all  probability  be  the  result ;  but  if  it  be  dry  and 
keen,  with  the  wind  at  north,  and  north-east,  the  succeeding  winter 
will,  in  most  cases,  be  dry  and  frosty. 

Dews  are  abundant  in  September ;  they  are  not  decomposed  and 
taken  up  into  the  aerial  ocean,  as  during  the  summer,  but  frequently 
adhere  to  the  pointed  terminations  of  plants  and  herbage  throughont 
the  whole  day,  affording  evidence  of  an  important  change  in  tbe 
electric  character  of  the  great  natural  agents,  air  and  neater. 

The  average  height  of  the  barometer  is  about  29  inches  9  cts. 
Ditto  thermometer,  58  degrees. 

In  the  first  week^ — Wood  owls  (Strix  flammea)  hoots  y»M| 
goldfinches  (Frin^ella  carduelis)  appear  in  flocks ;  swallows  (Hi- 
rundo  rustica)  ^sing ;  stone  curlew  (CAaradrius  (Edienemm)  i> 
heard. 

Second tceek^ — Ring  ousel  (Twrdw  torquatusj  seen;  flycitcher 
(Mmcicapa  grisola)  last  seen. 

Third  teeek^ — Linnets  (Fringilla  linariajy  swallows,  and  nutf- 
tins  (Hirundo  rustica  et  urbicaj  ;  and  stares,  or  starlings  (Siumuf 
tulgaris)  congregate. 

Fourth  week^ — Wood-lark  (Alauda  arborea)  sings;  woodeock 
(Scolopax  rusticcla)  arrives;  many  swallows  and  martins  (Himifi^) 
depart. 
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SECTION  I. 


SCIENCE   OF   GABDENINa. 


CONSTRUCTION  OP  A  GARDEN. 


Pabt  II. 


In  the  former  seetion  on  this  subj^ot  (Eklj^Mnb^)^  a  vi^m 
m  of  the  pi'dlmihary  operatiotis  of  pr^rfh^  and  fenoing  th« 

and  it  now  remains  to  consider  those  subsequent  ofieritiimB 
connected  with  the  laying  out,  and  sto^kiiig,  the  several 
B&ts  of  which  the  garden  is  composed* 
rder  to  avoid  perplexity  and  confusion,  I  shall  divide  die 
Into  four  principal  heads:  the  first  iRrill  contain  inquiries 
dimensions  or  extent  of  the  garden ;  the  second  will  treat 
ying  out  of  the  area ;  the  third  Will  fttmish  direoticnil  fo> 

the  main  garden  and  slips ;  and  the  fourth  Will  d^Mribe 
hcd  of  arranging  and  planting  the  orchards  and  screen 
ireee. 

L 

EXTENT  OP  THE  GABOfiN. 

nild  be  a  comparatively  useless  task  to  wade  through  the 
Mntradictory  opinions  that  have  been  advanced  by  varioua 
nrho  have  written  on  the  formation  of  gardens ;  I  therefore 
ifine  myself  to  the  following  quotations  from  the  com^ 

of  authorities  contained  in  the  article  ffartieulturey  Part  III. 

f  of  the  MneyohpcBdia  of  Qetrdmingi 

*^  To  aniti  in  d§termining  tho  otftmi  of  0  gardin^  Marshall 

that  an  acre  with  wall-trees,  hot-bcds,  pots,  &c.,  will 
n^kgrment  for  one  man,  who  at  sbom  buijr  timei  will  need 
l«    TK»  size  of  the  garden  sbeuldf  liow«ver»  be  |ifCporlieiiiM 
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to  the  house,  and  to  the  number  of  inhabitants  it  does  or  may 
contain.  This  is  naturally  dictated ;  but  yet  it  is  better  to  have  too 
much  ground  allotted,  than  too  little,  and  there  is  nothing  monstrous 
iu  a  large  garden  annexed  to  a  small  house.  Some  families  use  few, 
others,  many  vegetables ;  and  it  makes  a  great  difference  whether 
the  owner  is  curious  to  have  a  long  season  of  the  same  productions, 
or  is  content  to  have  a  supply  only  at  the  more  common  times.  But 
to  give  some  rules  for  the  quantity  of  the  ground  to  be  laid  out,  a 
family  of  four  persons  (exclusive  of  servants),  should  have  a  rood  of 
good  working,  open  ground,  and  so  on  in  proportion.  But,  if  possible, 
let  the  garden  be  rather  extensive  according  to  the  family ;  for  then 
a  useful  sprinkling  of  fruit-trees  can  be  planted  in  it,  which  may  be 
expected  to  do  well  under  the  common  culture  of  the  ground  about 
them ;  a  good  portion  of  it  also  may  be  allotted  for  that  agreeable 
fruit  the  strawberry  in  all  its  varieties ;  and  the  very  disagreeable 
circumstance  of  being  at  any  time  short  of  vegetables  will  be 
avoided.  It  should  be  considered,  also,  that  artichokes,  asparagus, 
and  a  long  succession  of  peas  and  beans,  require  a  good  deal  of 
ground.  Hot-beds  will  also  take  up  much  room,  if  anything  ecu- 
siderable  be  done  in  the  way  of  raising  cucumbers,  melons,  &c.^ 

^^TAe  size  of  a  garden  may  be  from  otie  acre,  to  six  or  eight  acre^^ 
icitkiii  the  walls,  according  to  the  demand  for  vegetables  in  tLe 
family.'"* — (Forsyth.) 

505.  Practical  Jfemarks. — ObseiTation  and  experience  have  con- 
vinced me,  that  a  piece  of  ground  not  exceeding  one  quarter  of  ao 
acre,  will  yield  an  abundant  supply  of  garden  vegetables  for  a  family 
of  four  persons ;  but  as  I  assume  that  the  families  I  write  for,  will 
consist,  upon  an  average,  of  nine  or  ten  members ;  as  moreorer,  I 
intend  that  my  garden  shall  produce  the  whole  supply  of  winter 
potatoes,  and  be  made  to  yield  ever}'thing  that  can  be  included  in 
the  plan  of  general  productive  economy,  I  must  proceed  upon  the 
principle  of  taking  ground  enough.  Acting  upon  this  principle, 
the  annexed  figure  will  exhibit  the  design  of  a  garden,  the 
whole  area  of  which  will  contain  ground  under  the  spade,  inlE- 
eient  to  insure  abimdant  crops  for  the  supply  of  the  houw  and 
the  poultry  yard ;  and  which  will  certainly  require  the  attention 
of  three  members  of  the  family  during  four  or  five  hours  of  the  dftf  * 
In  wet  or  frosty  weather,  garden- work  cannot,  it  is  true,  be  done; 
but  tools  may  be  sharpened,  manure  may  be  carried,  and  otber 
operations  performed,  connected  with  the  direct  pursuit!  of  hortknl- 
ture :  upon  the  whole,  the  garden  and  its  aj^ndages  will  demind  • 
the  care  of  one  able  person  during  twelve  hours  of  every  daj;  bnt  • 
division  of  the  labour  among  three  or  four  persons,  will  so  dUtaiOj 
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relieve  and  diversify  it,  as  to  render  it  conducive  to  health,  cheerful- 
ness, and  mental  enjoyment. 

606.  Plan  of  the  Garden, — This  comprises  four  principal  divi- 
nons,  viz.  A^  the  main  garden  for  vegetables,  with  its  sUp^  or  outer 
garden.  B^  the  east,  or  orchard  of  espalier  or  dwarf-trees.  C,  the 
lOMi  orchard.    Pl^  the  belt^  or  screen  of  forest- trees. 


SCALE   OF   SIXTY   YABOe. 
(40  Jf.)  (80jf.> 


Fig.  20. 

Fini  Divmofi  contains  within  the  'walls  to,  w,  w,  w,  2,400  square  yards^— the 
length  being,  from  east  to  west,  60  yards,  and  the  breadth,  from  south  to  north, 
40  jrards.  This  garden  is  subdivided  into  a  border  within  the  walls  10  feet 
broad :  four  main  quarters  or  plots,  1,  2,  3,  4,  each  being  73  feet^long,  and  43  feet 
inde;  and  the  gravel  walks.  The  central  cross-walks,  which  terminate  at  the 
reservmr  of  water,  r,  are  6  feet  wide;  and  the  side-walks  within  the  wall-border 
ue  4  feet  wide.    The  walls  may  be  10— or  rather  12 — feet  high. 

The  SUpf «, «, «,  or  outer  garden  between  the  wall  and  the  paling,  /,  f,  f,  /, 
consists  of  two  borders,  each  10  feet  wide,  with  a  central  four-feet  walk  running 
between  them.  Communication  with  the  garden,  orchards,  &c.,  is  establishied  by 
means  of  the  small  walks ;  and  corresponding  door-ways  in  the  wall  and  fence  are 
to  be  formed. 

Second  Divisianj  B,  is  an  orchard  for  etpalier  trees,  containing  1,000  squai'e  yards. 
Its  length  and  breadth  are  equal,  each  being  40  yards. 

ThM  Dimiionf  C,  another  or  the  western  orchard  for  dioarf  atandards:  the 
length  from  north  to  south  is  60  yards,  and  the  breadth  40  yaids ;  it  therefore 
compriaea  2,400  yards. 

FmtHk  DhMony  is  an  oblong  piece  of  land,  P^  of  100  by  40  yards ;  or,  if  ^ice- 
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ferred,  it  may  be  formed  into  a  eemi-oval :  both  are  mailed  out  in  the  plan.  This 
piece  of  hmd  extends  the  whole  length  of  the  cultivated  area,  from  E  to  }V,  on  the 
north,  and  is  to  be  planted  with  forest-trees. 

The  difetices  consist  of  a  hedffe,  h,  h,  h,  h,  &c.,  and  a  ditch  on  the  outside  of  it. 
These  surround  the  whole  space,  including  the  plantation,  unless  in  one  case 
hereafter  to  be  noticed,  when  the  east  side  of  tlie  premises,  from  the  end  of  the 
paling,  fy  to  the  south-east  angle  of  the  hedge,  A,  will  be  defended  by  a  brick  wall 
12  feet  in  height.  The  paiing  or  wooden  fence,  /,  /,  /,  /,  stretches  across  the 
whole  northern  side  of  the  slip  and  orchards,  diWdes  the  slips  from  the  orchards, 
and  passes  in  front  of  the  south  side  of  the  main  garden,  immediately  within  the 
hedge. 

Tlie  Space  marked  FL  G,  H^  is  a  portion  of  the  ground,  40  yards  long  from  east 
to  west,  and  20  yards  broad  from  north  to  south ;  and  in  it  the  house,  offices,  yard, 
and  flower-garden,  are  supposed  to  be  situated. 

The  whole  area,  including  the  plantation — if  the  latter  be  of  the  extent  indi- 
cated by  the  dotted  lines^will  bo  a  trifle  short  of  three  acres  and  one-third, 
exclusive  of  the  space  occupied  by  the  ditch. 


II. 
LAYING  OUT  THE  AREA. 

507.  Order  of  the  Work, — There  are  some  preliminary  steps  which 
must  be  taken  before  the  ground  can  be  stocked.     In  the  first  phice, 
the  ditch  should  be  digged  out,  and  the  hedge  planted  and  defended, 
by  setting  up  on  the  further  side  of  the  ditch,  some  sort  of  paling,  as 
a  hnrdle-fence,  or  dead  hedge.     If  the  work  be  done  in  autumn,  and 
if  the  ground  be  trenched,  and  laid  up  in  ridges,  the  surface  will  receive 
the  benefit  of  a  winter  fallow.     The  walls  might  be  built,  and  the 
wooden  paling  erected  in  the  spring  following;  and  then,  the  garden 
should  be  cropped.     The  order  of  these  preparatory  steps  might, 
however,  be  reversed,  by  erecting  the  wall  in  spring,  after  which, 
the  trenching  being  performed,  a  summer  fallow  would  succeed. 
In  the  autumn,  the  walls  might  be  furnished,  the  hedge  planted,  and 
the  ditch  protected;  and  tims,  the  principal  part  of  the  worka  wooM 
be  completed  in  one  season. 

508.  Preparation  of  the  Fruit  Borden. — These  borders  are  to  be 
ten  feet  broad,  for  that  breadth  will  be  required  in  order  to  provide 
for  the  unimpeded  ramification  of  the  roots.    But  breadth  is  not  sD 
that  will  be  vranted;  depth  and  preparation  of  the  soil  miut  be 
attended  to;  and  on  these  particulars  Nicol  has  the  following  judi- 
cions  observations: — ^'  It  is  not  enongh  that  the  upper  doii id  tkhotif^ 
only  be  improved.    The  snh-ml  must  also  be  attended  to,  and  be 
laid  comfortably  dry ;  otherwise,  success  in  the  rearing  of  froiti  will 
be  precarious  and  doubtful.     Draining  is  the  basis  of  evaij  inynw 
JOMtit  in  hortknilture,  being  the  buns  of  improvenMQt  in  the  nil   In 
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this  partioulsr  owe  of  preparing  frait-tree  borders,  it  is  indispensable. 
It  is  necessury  that  the  roots  of  the  trees  be  kept  out  of  the  sub-soil 
if  it  be  of  a  oankering  quality,  as  till,  or  corroding  sand.  This  matter 
has  appeared  evident  to  many,  and  various  means  have  been  taken 
to  prevent  them  from  getting  down  to  a  bad  substratum,  at  much 
trouble  an  expense.  I  shall  here  submit  a  method,  the  least  expen- 
sive and  most  eSfoctual  of  any,  which  has  been  successfully  practised 
for  several  years. 

509.  Forming  an  impemioui  Bottom  to  Borden.^-^It  the  sub-soil 
be  wet  and  oankering,  let  the  border  be  cleared  out  its  whole  length, 
to  the  depth  and  breadth  before  mentioned.  Lay  the  bottom  in  a 
doping  manner  from  the  wall  to  the  walk,  giving  a  fall  of  six  or  eight 
inches.  Run  a  drain  along  by  the  conjunction  of  the  border  and 
walk,  a  few  inohes  lower  than  the  bottom  thus  formed,  which  shall 
be  capable  of  completely  draining  oiF  both  under  and  surface  water. 
It  may  be  a  rubble-drain,  or  a  box-drain,  according  to  necessity. 
Now,  lay  over  the  bottom,  thus  formed  and  smooth,  two  inches  of 
good  earth;  if  clayey,  so  much  the  better,  which,  pulverize  and  pass 
die  roller  over;  then  an  inch  of  pit  or  river  gravel,  which  also  pass 
the  roller  over;  another  inch  of  earth  as  above,  which  also  roll;  and, 
bstly,  an  inch  of  gravel,  also  as  above.  This  should  be  done  with 
naaterials  rather  in  a  dry  state;  but  now,  moisten  the  whole  moderately 
with  a  watering  pot,  and  roll  until  the  surface  acquires  a  hard  shining 
oonsistenoy.  Keep  rolling  and  watering  alternately,  till  the  whole 
becomes  firm  and  glazed,  and  till  the  earth  and  gravel  be  intimately 
mixed  and  incorporated.  Thus  may  a  bed  be  formed  for  the  roots  of 
friiit-4reet,  much  superior  to  one  of  stone  or  brick,  and  at  an  expense 
greatly  less,  of  a  nature  more  kindly,  and  which  no  root  will  pene- 
trale.**  Nicol  then  directs  prepared  soil  which  had  previously  been 
hid  op  in  a  ridge  along  the  outer  edge  of  the  border,  to  be  thrown 
in: — ^that  for  apple$^  aprioats^  and  cherries^  to  be  composed  of 
three-fourths  hale  lif^htish  earth,  one-fourth  loam,  with  a  moderate 
enriching  <rf  cow-dung  :-^for/^^a^A^,  plums  and  peart ^  three-fourths 
loam,  one-fourth  sandy  earUi,  moderately  enriched  as  above.''^-^ 
(Eneydopcfdia  of  Gardeninff,  Nos.  24»84i,  et  teq.J 

510.  Bemarki. — I  have  thought  it  right  to  give  the  above  quota* 
tions,  but  ciroamstanees  xlone  must  determine  their  particular  appli- 
eabihty.  If  when  the  foundation  of  the  wall  is  laid,  the  bottom  be 
fbond  dry,  and  free  from  camkering  gravel,  or  heavy  blue  clay,  at  the 
dqpth  of  thirty  inches  from  \\he  surface,  it  will  scarcely  be  needful  to 
eonstmct  drains,  or  to  remore  the  sub-soil.  In  respect  to  depth  of 
ml^  the  gnmnd,  it  will  be  re.^nembered,  is  to  be  trenched  all  over, 
two  foei  deep,  aad  then  to  be  .vianured.    In  preparing  the  gravel 
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walks,  much  soil  will  be  procured :  which,  if  it  be  of  good  quality, 
may  be  thro>vn  on  the  soil  of  the  border;  and  this,  with  the  addition 
of  the  re(]uisite  top-dressings  of  cow-manure,  will  raise  the  border 
fully  six  inches  above  its  previous  level. 

The  particular  modifications  of  soil  proper  for  different  kinds  of 
fruit-trees  will  be  further  described  in  the  course  of  the  section;  but 
to  guard  against  all  appearance  of  mystification — and  it  must  be 
acknowledged  that  horticultural,  as  well  as  other  professional 
writers,  are  somewhat  inclined  to  mystify  their  subjects — I  obsen-e, 
once  for  all,  that  the  dryness  of  the  sub-soil  being  ascertained,  the 
preparation  of  the  upper  soil  will  bo  a  matter  of  comparative  facility; 
for  if  the  lower  stratum  be  of  a  poor  and  unproductive  quality,  it  will 
be  better,  after  turning  and  manuring  it  as  directed  at  No.  459,  to 
bring  in  additions  of  fresh  soil  from  some  neighbouring  meadow,  and 
thus  to  procure  depth  of  staple  by  adding  to  the  top,  rather  than  to 
waste  time  and  strength  in  endeavouring  to  deepen  and  ameliorate 
that  which,  after  all,  may  never  make  an  adequate  return. 

After  the  lapse  of  some  years,   and  enlarged  ex{)erience   and 
observation,  I  feel  it  a  duty  to  qualify,  to  a  certain  extent,  what  has 
been  said  on  depth  of  soil;  for,  in  addition  to  many  luminous  aigu- 
ments  adduced  by  able  practical  writers,  I  have  found  reason  to 
change  my  opinion  as  respects  the  required  depth  of  fruit-tree  borders. 
I  have  seen  the  finest  fruit  produced  by  wail-trees  whose  roots  rested 
upon  a  bed  of  sheer  chalk,  scarcely  twelve  inches  below  the  surface; 
and  it  stands  to  reason  that,  where  trees  are  trained,  in  order  to  check 
ih^  growing  principle^  and  to  mixiQQ  fertility^  luxuriance  of  growth 
should  not  be  stimulated  by  a  deq>  bed  of  rich  and  nutritive  earth. 
I  refer  the  reader  to  an  able  paper  on  this  subject  in  the  Gardener's 
Magazine^  Vol.  V.,  page  60 ;  it  speaks  volumes  of  sound  philoso- 
phical truth  in  a  small  compass.     With  respect  to  soil,  I  believe 
that  the  green  turf  of  a  meadow  or  common,  the  soil  of  which  is  a 
free,  unctuous  loam,  cut  not  more  than  three  inches  thick,  is  the  best 
material  wherewith  to  prepare  a  fruit-border  ;  manuring  at  bottom 
should  not  be  practised.     AVe  do  not  require  luxuriance^  bat  a 
regular  production  of  medium  wood,  which  will  ripen  early ;  such 
wood  alone  is  qualified  to  bear  fruit  in  sufficient  abundance.    On 
this  point  also,  we  have  the  authority  of  Mr.  Knight,  and  before 
him,  that  of  Evelyn.      Manures,  they  maintained,  ahoold  never 
touch  the  roots,  and  be  only  applied  as  mulch.     I  po—oes  Ur. 
Knight^s  letter  on  this  subject. 

511.  Preparation  of  the  TFa£t«.»«The8e  should  be  of  anflBeieot 
breadth,  not  only  to  allow  two  or  thiree  persons  to  walk  abreast,  bat 
to  permit  the  gardener  to  carry  ori  all  the  neceaaary  operations  of 
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wheeling,  harrowing,  and  the  like,  without  difficulty  or  obstruction. 
Whatever  be  the  breadth,  the  comers  should  be  roimded  off,  for 
experience  proves,  that  if  the  edges  be  planted  with  box,  it  is  almost 
invariably  trampled  on  and  disfigured  by  the  gardener,  who,  in 
wheeling  or  harrowing,  endeavours,  very  naturally,  to  make  the 
shortest  turns  he  can. 

512.  The  maieriab/ar  ttalis  ought  to  be  of  a  nature  as  binding 

and  durable  as  can  be  procured;  and  for  the  surface  stratum,  gravel 

is  at  once  the  best,  and  the  most  ornamental.     Loudon  gives  the 

following  directions  for  the  construction  of  gravel  walks : — 

''All  walks  consist  of  two  parts — their  substrata  and  snrface-covering.  The 
■iifattratumis  generally  placed  in  an  excavation,  the  section  of  which  is  the  segment 
of  a  circle,  or  an  inverted  pointed  arch,  being  deepest  in  the  centre,  where^  in  wet 
soils  and  situations,  a  notch  or  drain  is  often  formed  to  carry  off  .the  water  which 
oozes  from  the  sides  of  the  bottom,  or  sinks  through  the  gravel. '  In  all  ordinary 
eases,  however,  the  water  will  run  off  without  this  notch,  provided  the  general 
levels  of  the  bottoms  of  the  walks,  or  the  drains  which  cross  them,  or  lead  from 
them,  be  contrived  accordingly.  The  foundation  of  the  walks  is  to  be  filled  witli 
stoneBy  the  largest  at  the  bottom;  or  with  rubbish  of  old  buildings,  flints,  or  any 
other  similar  materials,  observing  always  to  place  the  smallest  at  top.  When  this 
is  done,  before  the  covering  of  gravel,  sand,  or  turf,  is  hud  on,  the  substratum 
skoold  be  well  rolled,  so  that  it  may  never  afterwards  vary  its  position,  either  with 
the  weight  of  the  covering,  or  any  other  weight  which  may  pass  over  it  The 
esoffinf  n^ftapel  need  seldom  be  thicker  than  six  inches,  and  generally  four  inches 
will  be  sufficient.  That  this  gravel  may  bind  in  so  thin  a  stratum,  it  is  requisite 
that  it  be  free  from  laiger  stones  than  those  the  size  of  a  pigeon's  e^,  that  the 
-  general  size  be  that  of  large  gooseberries  or  plums,  and  that  there  be  a  sixth  part 
of  rusty  sand  matter  to  promote  its  binding.  The  choice  of  gravel  is  seldom  within 
the  power  of  the  gardener;  but,  in  general,  pit-gravel  is  preferred  to  river-gravel, 
as  binding  better,  and  having  a  better  colour.  The  best  in  this  respect  in  England, 
and  abo  a  good  gravel  for  binding,  is  the  gravel  of  Kensington ;  to  which  good 
qualities  it  adds^  that  of  being  the  most  beautiful  in  the  world. — (Eticyc,^  195G-7.) 

513.  Particular  directions, — In  constructing  the  walks,  proceed 
thns : — ^with  two  lines,  stretched  very  tight,  mark  out  exactly  the 
length  and  breadth  of  the  walk ;  cut  the  edges  true  by  the  line, 
a  little  sloping  inwards,  and  dig  out  the  earth,  making  an  excavation 
in  the  form  of  an  inverted  arch,  fifteen  inches  deep  in  the  centre. 
This  done,  throw  the  earth  on  the  adjacent  borders,  and  then,  the 
bottom  being  made  even,  throw  in  flint,  stones,  lime-core,  or  brick- 
batSy  to  the  depth  of  about  eight  inches,  and  roll  them  to  a  firm  and 
level  surface;  upon  this  lay  four  inches  of  brick-bats,  broken  small, 
or  to  the  size  of  pigeons^  ^gS^  ^^^  again  apply  the  roller.  The  use 
of  thia  covering  is  partly  to  save  gravel,  the  smaller  particles  of 
which  would  trickle  through  the  interstices  of  the  lowest  stratum 
and  be  lost ;  and  partly  to  prevent  the  growth  of  weeds,  by  inter- 
posing between  the  rough  foundation  and  the  gravel,  a  stratum  of 
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some  substance,  whose  vegetative  power  has  been  destroyed,  or  at 
least  much  weakened  by  the  action  of  fire;  upon  this  intermediate 
stratum,  four  or  five  inches  of  gravel  are  to  be  laid,  over  which  the 
roller  is  to  be  passed,  till  a  level  and  firm  surface  is  obtained.  Before 
applying  the  roller,  however,  upon  the  fine  gravel,  the  entire  surface 
must  be  trodden  thoroughly,  keeping  the  feet  almost  close  together, 
and  advancing  inch  by  inch.  After  this  operation,  the  surface  must 
be  smoothed  with  the  back  of  a  wooden-headed  rake.  The  roller 
will  then  finish  the  work  without  leaving  waviness  and  indentations. 
In  the  annexed  figure,  s,  s,  show  the  soil  out  of  which  the 
excavation  for  the  walk  is  digged ;  ft,  ft,  mark  the  situation  of  the 

box-edgings,  to  the  right  and  left  of 
b         '  ^^'     A  which  are  the  borders — ^the  soil  to  be 

raised  an  inch  or  two  above  the  level 
of  the  gravel- walk. 

1,  is  the  foundation,  or  lowest  stra- 
tum of  flints,  &c. ;  2,  is  the  intenne- 
diate  stratum  of  small  pieces  of  brick; 
S,  is  the  stratum  of  gravel.    Some  per- 
sons say  it  is  best  not  to  finish  off  a  walk  at  once,  but  to  do  it  in  small  por- 
tions, rolling  one  before  another  is  begun :  this  is  proved  to  be  an  error. 

514.  The  lealk  between  the  borders  of  the  outer  garden  need  not  be 
gravelled;  it  should,  however,  be  digged  out,  in  order  to  employ  the 
good  surface-soil  in  dee])ening  the  fruit-bonier.      The   foundation 
might  be  made  of  stones,  with  a  covering  of  lime-coro,  semi-vitrified 
scorioD  of  coal  fires,  or  of  pebbles ;  over  which,  after  careful  rolling, 
three  or  four  inches  of  coal  ashes  would  produce  an  excellent  snrfaoe 
stratum.     Coal  ashes  may  be  always  employed  to  advantage  in  cove^ 
ing  the  alloys  and  small  subsidiar}'  walls.     Forsyth  aaya — ^'  I  give 
the  preference  to  sea-coal  ashes,  which,  in  my  opinion,  make  the  best 
walks  for  a  kitchen  garden,  and  they  are  easier  kept  than  any  othen, 
being  firm  and  dry,  and  cleaner  to  walk  upon  than  sand,  espeoiallf 
after  frost.*"     To  which  it  may  be  added,  that  they  are  not  liable  to 
be  soiled  by  worms;  and  when  they  become  dirtied,  or  eloddj  with 
soil,  they  form  a  gooil  manure  for  the  beds,  where  the  soil  ia  olajev, 
and  then  are  easily  renewed. 

515.  Preparation  of  the  edgings. — A  garden  never  can  be  nid  10 
**look  well,^*  nor  to  be  complete,  without  edgings  of  Kime  sort 
Authors  are  at  variance  on  this,  as  on  most  other  mibjeeti:  fv 
while  some  object  to  box,  and  other  verdant  edgings,  **  M  ineoBTt' 
nient,  and  harbouring  slugs,**  others— one  of  whom  ia  AbeferonU* 
»«ay,  that  "  box  is  superior  to  everything  for  fbrmnjf  ike  ^ 
fjectualy  handsomeet^  and  most  durable  edging.^ 
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The  EfM^Uh  Gard^Mr  contains,  perhaps,  seme  of  the  most 
pleasing  and  pertinent  remarks  upon  the  nature,  merits,  and  con* 
stmction  of  edgings,  and  from  it  I  select  those  which  follow.  After 
showing  the  inconveniences  that  result  from  employing  fkrifty 
daiMs,  Hra^tberrieiy  or  praa^  it  thus  proceeds  to  evince  the  great 
saperiority  of  bojp: — 

**  The  box  k  at  once  the  most  efficient  of  all  possible  things,  and  the  prettiest 
pUmt  that  can  possibly  be  conceived.  The  colour  and  form  of  its  leaf;  its  docility 
as  to  height,  width,  and  shape;  the  compactness  of  its  little  branches}  its  great 
durability  as  a  plant;  its  thriving  in  all  sorts  of  soils,  and  in  all  sorts  ef  sspects; 
its  freshness  under  the  hottest  sun,  and  its  defiance  of  all  shade  and  drip;— these 
are  beauties  and  qualities,  which,  for  ages  upon  ages,  have  marked  it  out  as  the 
dioeen  plant  for  this  very  important  purpose.  The  box,  to  all  Its  other  excellent 
qualities,  adds  that  of  facility  of  propagation.  You  take  up  the  plants  when  they 
sre  fiiom  three  to  six  inches  high,  when  they  have  great  numbers  of  shoots  eominf 
from  the  same  stem;  you  strip  these  shoots  off;  put  them  into  the  ground,  to  about 
the  depth  of  two  inches,  or  a  little  more;  fasten  them  well  there,  first  with  the 
hand,  and  then  with  the  foot ;  clip  them  along  the  top  to  within  about  two  inches 
of  the  ground ; — and  you  have  a  box  edging  at  once. 

*  To  phtnt  M#  iox,  some  care  must  be  taken.  The  edging  ought  to  be  planted 
as  80<m  as  tlie  gravel-walks  are  formed.  The  box  ought  to  be  placed  perpendi- 
cularly, and  in  a  very  straight  line  close  to  the  gravel,  and  with  no  earth  at  all 
between  it  and  the  gravcL  It  ought  to  stand,  when  planted  and  cut  off,  about 
four  inches  high;  and  the  earth  in  the  borders  or  plats  ought  to  be  pushed  back  a 
Httle,  and  kept  back  for  the  first  year,  to  prevent  it  from  being  washed  over  the 
walks.  When  the  edging  arrives  at  its  proper  height,  it  will  stand  about  seven 
iaohes  high  on  the  gravel  side,  and  will  be  about  three  inches  higher  than  the 
fsrth  in  the  border,  and  will  act  like  a  little  wall  to  keep  the  earth  out  of  the 
walks,  which,  to  say  nothing  of  the  difference  in  the  look,  it  will  do  as  effectually 
as  brick  or  boards,  or  anything  else,  however  solid.  The  edging  ought  to  be 
clipped  in  the  winter,  or  very  early  in  the  spring,  on  both  sides  and  at  the  top :  a 
fine  ought  to  be  used  to  regulate  the  movement  of  the  shears.  It  ought  to  be 
sliced  again,  in  the  same  manner,  just  about  Midsummer;  and  if  there  be  a  more 
neat  and  beautiful  thing  than  this  in  the  world,  all  I  can  say  is,  that  I  never  saw 
that  thing."— r-£>^MA  Gardener ^  No.  42,  ei  ieq.J 

'516*  It  should  here  be  observed,  that  box  edgings  are  by  some 
direeted  to  be  planted  before  the  walks  are  laid  out.  This  might  be 
very  proper,  were  it  intended  merely  to  place  a  few  inches  of  gravel 
upon  the  ground,  and  not  to  excavate  a  trench  for  the  foundation 
of  the  walks.  But  if  such  a  trench  is  to  be  digged,  I  put  it  to 
the  judgment  of  every  one  who  has  seen  the  planting  of  box,  whether 
it  would  be  possible  to  do  the  work  without  disturbing  and  displacing 
the  edging.  I  know  by  experience  that  box  edgings  can  be  planted 
with  the  utmost  success  after  the  walks  have  been  finished,  by 
straining  the  line  exactly  along  the  junction  of  the  soil  of  the  border 
with  the  gravel  of  the  walk,  and  forming  a  furrow,  as  directed  for 
setting  quick  hedges  (475),  in  which,  close  by  the  line,  tho  boi  if 
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to  be  placed,  bringing  the  soil  up  to  the  roots:  the  great  thing  is  to 
see  that  the  walks  be  made  perfectly  true  in  the  first  instance;  and 
subsequently  that,  the  soil  in  which  the  furrow  for  the  box  is  to  be 
cut,  be  made  quite  level,  by  the  line,  and  patted  with  the  spade  till 
it  become  firm;  otherwise,  in  cutting  down,  a  true  edge  can  never 
be  formed.  As  box  affects  a  sandy  soil,  it  would  be  advisable,  either 
at  the  time  of  planting,  or  when  the  mould  has  become  settled,  to 
raise  a  little  of  the  gravel  with  the  spade  or  garden-trowel,  and  to 
place  two  or  three  inches  of  road,  or  light  pond  tand^  about  the 
roots;  after  which,  the  gravel  is  to  be  brought  again  to  the  side  of 
the  box,  and  made  firm  and  even  with  the  spade  or  roller. 

517.   Water. — On  the  importance  of  water  to  a  garden,  most 
authors  are  agreed — thus,  "  Loudon  and  Wise,  Evelyn,  Hilt,  and 
Lawrence,  are  warm  in  recommending  it.     M'Phael  observes,  that 
a  garden,  to  bring  the  produce  of  the  soil  to  the  greatest  perfection, 
'  should  be  well  supplied  with  water,  to  water  the  plants  in  dry 
seasons.'*     '  If  water  can  be  introduced,''  observes  Marshall,  *  and 
kept  clean,  with  verdant  banks  around  it,  it  would  be  very  useful 
where  a  garden  is  large,  but  let  it  be  as  near  the  centre  as  possible, 
being  the  most  convenient  situation.     It  should  be  fed  from  spring, 
and    (if  it  could)  be  made  to  drip  in  the  reservoir,  because  its 
trickling  noise  is  agreeable  music  to  most  ears.** — {Introd.)     '  If 
there  be  no  natural  stream  that  can  be  conducted   through  the 
garden,'  observes  Nicol,  '  water  should  be  conveyed  from  the  nearest 
river,  lake,  or  pond;  soft  water  being  most  desirable  for  the  use  of 
the  garden.'*"'     Justice,   Forsyth,  and  Switzer,  also  agree  that  a 
garden  should  be  well  supplied  with  water;  yet,  notwithstanding 
all  this  M'eight  of  authority,  it  may  admit  of  a  question,  whether  a 
great  deal  of  injury  bo  not  done  by  the  inadequate,   superficial 
sprinklings  which  are  usually  given  to  the  surface.    To  be  of  service, 
water,  when  really  needed,  should  be  supplied  in  such  abundance  ai 
to  penetrate  to  the  roots  of  plants;  and  so  to  supply  it,  watering 
becomes  an   operation  of  no  common   exertion.     However,  as  I 
believe  that  water  should  be  at  hand,  I  have  provided  for  a  supply, 
by  introducing  the  basin  or  reservoir  in  the  centre  of  the  garden, 
marked  r  in  the  plan.     If  this  were  supplied  from  a  spring,  hj 
means  of  a  jet  pipe,  the  reservoir  would  become  an  ornamental 
object;  but  inasmuch  as  respects  purposes  of  real  utility,  spriiig 
water  is  very  nmch  inferior  to  rain  water.     The  latter  oould  how^ 
ever  be  obtained,  and  in  a  state  of  great  purity  too,  if  a  method 
were  adopted,  which,  it  is  to  be  regretted,  appears  to  be  warcAj 
known,  except  in  the  Isle  of  Thanet,  and,  to  a  limited  eztent,  io 
some  parts  of  Berkshire. 
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51 8.  Bes&rwnr  of  Bain  WcUer.— In  that  fertile  district  (Thanet), 
rhich,  "  par  excellence,''  ia  atyled  the  "  granary  of  London,''  it  is 
o  unusual  circumstance  to  construct  underground  tanks^  so  situ- 
led  as  to  reoeivo  all  the  rain  water  that  falls  upon  the  house  and 
djoining  offices.  These  tanks  are  generaUy  of  a  cylindrical  form, 
ad  resemble  very  broad,  shallow  wells;  they  are  cased  with  brick- 
work, which  is  made  waterproof  by  Roman  cement.  The  opening 
fe  top  is  securely  covered  over  with  flat  stones,  or  a  brick,  arched 
ome,  excepting  in  one  square  space,  that  is  large  enough  to  admit 
flagHStone,  let  into  a  groove,  but  which  can  bo  taken  up  at  any 
ime  when  it  is  found  needful  to  clean  out  the  tank.  Sometimes 
lie  tank  is  built  in  the  shape  of  a  large  oil  jar,  the  brickwork 
aihering  in  at  a  shoulder,  till,  at  the  top,  it  is  not  more  than  two 
)et  across,  and  then  a  frame  and  trap-door  complete  the  o])ening: — 
ricks  cut  across  are  proved  to  answer  perfectly.  In  being  laid 
rith  the  best  mortar,  and  permitted  to  settle  for  a  fortnight,  one 
iuvough  coating  of  Parker's  cement  is  amply  sufficient.  From  1600 
>  5000  gallons  of  rain  water  may  thus  be  collected,  and  preserved 
nom  dust  or  atmospheric  influence.  By  means  of  a  pump  and  proper 
onduit  pipes,  the  reser>'oir  in  the  garden  could  be  filled  with  clear 
nd  pure  rain  water  from  the  tank;  and  thus  a  pretty  constant 
apply  of  that  necessary  article  might  be  maintained. 

519-  Manure  and  compost  ground^  S^c. — Upon  inspection  of  the 
ilan,  it  will  be  apparent  that  I  have  not  set  apart  any  particular 
pot  in  which  these  necessar}'  appendages  to  a  garden  should  be 
ituated,  nor  one  where  a  shed  or  tool-house  might  be  erected.  If  it 
le  intended  to  cultivate  melons  and  cucumbers,  the  hot-bed  ground 
onld  be  enclosed  with  that  for  manure  and  compost  heaps,  and  the 
itnation  for  both,  determined  by  that  of  the  stable  and  farm-yard, 
t  should,  however,  be  altogether  concealed  from  view  of  the  house. 
rhe  aspect  ought  to  be  good,  and  the  exposure  full  to  the  south 
ton;  and  if  that  part  of  the  ground  near  the  house  marked  Fl  were 
ihosen,  it  would  enjoy  the  protection  of  the  paling  or  walls,  which 
separate  it  on  the  north  side  from  the  east  orchard. 

Liquid  manure  is  of  great  consequence  to  a  garden ;  a  drainage 
pt  should  therefore  be  formed  in  the  yard,  near  the  dung-heaps: 
md  being  made  water-tight  at  the  bottom  and  sides,  much  valuable 
iQtritious  fluid  would  be  collected,  which  frequently  is  lost  to  the 
^rden. 
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III. 
PLANTING  THE  GARDEN. 

520.  Preliminary  Obsertatiam. — On  the  subject  of  fruit-trees  in 
general,  I  remark,  that  the  catalogue  of  the  Horticultural  Society 
contains  no  fewer  than  twelve  hundred  varieties  of  the  apple^  and 
above  six  hundred  varieties  of  the  pear;  concerning  which  latter 
fruit,  it  observes,  that  "  the  newly  introduced  Flemish  kinds  are  of 
much  more  importance  than  the  greater  part  of  the  sorts  which  have 
hitherto  been  cultivated  in  Great  Britain,  and  when  brought  into 
use  w411  give  a  new  feature  to  the  dessert.^     Now,  if  this  be  the 
case,  and  if  the  best  and  most  esteemed  fruits  may,  ere  long,  be 
superseded   by   others,   the  qualities  of  which  we   are  at  present 
entirely  ignorant  of,  what  would  be  the  use  of  recommending  a 
selection  of  any  particular  known  species?     I  shall,  as  usual,  present 
a  quotation  or  two  from  authorities,  affording  an  idea  of  what  have 
been  deemed  good  and  approved  sorts,  by  very  eminent  gardeners; 
but  the  absolute  selection  must  depend  upon  the  choice  of  the  indi- 
vidual.    In  the  mean  time,  I  observe,  that,  in  stocking  tho  garden 
with  trees,  I  shall  proceed  upon  principles  which  my  own  mind 
has  suggested;  they  differ  materially  from  the  principles  by  which 
others — and  those  great  men  of  their  day — ^havo  been  actuated; 
they  may  perhaps  be  erroneous,  but  still  I  cannot  err  in  endea- 
vouring to  impress — earnestly  to  impress  upon  the  domestic  gar- 
dener— ^that  if  he  be  a  father,  the  education  of  his  sous, — or  if  be 
be  not  a  father — his  own  education,  in  the  principles  of  vegetable 
physiology,  and  of  the  philosophy  of  nature,  should  go  hand  in  hand 
with  the  practice  of  domestic  economy;    and  the  planting  of  a 
garden  will  afford  him  one  of  the  fairest  opportunities  of  blending 
the  two  important  objects.     I  do  not  deny  that,  in  order  to  gain 
time,  it  may  be  needful,  in  the  first  instance,  to  purchase  some  laigB 
fruit-trees,  to  come  into  early  bearing;  and  I  shall  adduce  autho- 
rities, in  order  to  assist  the  gardener  in  his  choice  of  such  trees;  hoi 
what  I  wish  chiefly  to  impress  upon  his  understanding  is  this— that 
he  should  by  no  means  be  content  merely  to  purchase  trees,  but 
resolve,  without  loss  of  time,  to  set  about  the  work  of  propagatioo* 
either  by  seeds,  layers,  cuttings,  or  by  any  other  methods  that  phi- 
losophy may  suggest,  or  experience  sanction.     Tho  science  of  gar 
dening  consists  in  a  knowledge  of  first  principles;  and  the  education 
of  the  young  gardener  should  embrace  an  acquaintance  with  eaoNi 
and  effects;  in  a  word,  from  the  seed  sown  in  the  seed-bed,  to  the 
fully  developed  fruit-bearing  tree,  the  gardener  should  become  expe 
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rimentally  acquainted  with  the  entire  vegetable  structure, — and  not 
with  that  only,  but  with  the  philosophy  of  all  those  scientific  ope- 
rations,  by  which  the  fertility  of  the  tenants  of  the  soil  is  either 
advanced  or  retarded.  Such  an  education  would  add  dignity  to  his 
labours, — such  a  view  of  causes  and  effects  would  evince  that  his  art 
is  an  ennoUinff^  and  not  a  "  grovelling""  pursuit, — one  in  which  be 
may  find — 

Tongues  in  the  trees,  books  in  the  running  brooks, 

Sermons  in  stones,  and  good  in  everything. 

521.  Selection  of  toaU  fruit-trees. — On  this  subject,  Nicol  says, 
'*  I  have  long  made  it  my  business  to  persuade  my  employers,  in  the 
planting  of  new  gardens  and  orchards,  to  limit  the  varieties  of  fruit, 
in  the  firm  conviction  that  I  was  acting  for  their  interest;  for 
certainly  the  rage  for  multiplying  them,  and  of  having  a  numerous 
collection,  has  too  much  prevailed  of  late.  It  were  better  to  be 
contented  with  a  few  good  kinds  that  produce  well  in  most  seasons, 
than  to  plant  many  sorts  (even  of  those  reckoned  the  finer)  for  the 
sake  of  variety,  of  which  a  crop  is  obtained  perhaps  once  in  three,  or 
in  seven  years.  It  is  no  doubt  of  very  much  importance  to  select 
and  adapt  the  kinds  to  the  climate,  soil,  and  aspect,  and,  in  some 
cases,  a  greater  variety  may  be  planted  with  propriety  than  in 
others.'' 

He  has  added  a  catalogue  of  the  several  trees  which  he  considers 
may  form  an  ample  collection ;  from  it  I  have  selected  those  that 
he  marks  as  the  best,  or  most  valuable,  rejecting  apple-trees  alto- 
gether; because  I  am  satisfied  that  the  finest  apples  may  be  pro- 
duced on  dwarfs  and  espaliers^  and,  therefore,  that  it  would  be  useless 
to  recommend  the  stocking  of  the  borders  with  trees  of  a  very  hardy 
constitution,  to  the  exclusion  of  others,  the  fruit  of  which  cannot 
be  brought  to  perfection  without  the  shelter  and  protection  of  a 
walL 

622.  Selections  chiefs/ from  NicoPs  list  of  teall  fruit-trees. 

The  capital  letters  annexed  indicate  the  aspect  suitable  to 
each  tree. 

Apricota.  Figu 

Moor  Paric,  R  or  W.  Blue  or  Black  Ischia,  6.E,,  a,  or  aW. 

Breda,  ditto.  White  or  brown,        ditto        ditto. 

Brussels,         ditto. 

Okerriet.  Neetarinet. 

May-duke,  aE.  or  W.  Elruge,  aE.,  a,  or  aW. 

Blftck-heart,    ditto.  Fairchild*8  early,    ditto. 

HarrisonVheart,  ditta  Murray,  ditto. 

MoreUo,  E.,  W.,  or  N. 
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Peaches. 

Violet  native,  S.E.,  S.,  or  8.  W. 

Royal  George,  ditto. 

Noblesse,  ditto. 

Mellish*s  Favouiite,  ditto. 

ladd:— 

Yellow  Alberge,  ditto. 

,1       Hosanna,  ditto. 

Gallaude,  ditto. 


Peari\ 
Jargonelle,  S.E.  or  W. 
Autumn  Bcrgamot,    ditto. 
Chaumontclle,  ditto. 

Beurrd  du  Roi,  ditto. 

d'Arcmbeig,  ditto. 
Easter,  ditto. 


» 


Plumt, 

Green  Gage,  8.E.,  8.,  or  8.W. 
Orleans,  ditto. 

Fotheringham,  E.  or  W. 
White  Magnum  Bonum,  ditta 

523.  With  respect  to  the  age  of  the  tre^s^  tho  same  >vriter 
observes,  "  maiden^  or  one  year  trained  trees,  are  to  be  preferred, 
especially  of  apples  and  pears.  Even  of  the  stone-fruits  such  will 
succeed  best,  though  two  or  three  years  trained  are  often  planted. 
I  here  allude  to  tho  dwarfs.  Ridsrs  of  greater  age  than  dwarfs 
may  be  planted  in  any  case  with  propriety:  they  being  only  consi- 
dered temporary,  and  it  being  desirable  to  obtain  fruit  as  soon  as 
possible." 

Harrison  concurs  with  Nicol  in  preferring  maiden  trees;  and 
inasmuch  as  concerns  experience  in  pruning  and  training,  the  gar- 
dener should  always  purchase  such;  for  then  he  will  become  inti- 
mate with  his  trees  from  the  earliest  shoots  above  the  bud.  Bnt 
where  the  object  is  to  obtain  fruit  as  speedily  as  possible,  the  trees 
termed  by  Nicol  ridersy  should  be  chosen.  These  riders  are  trained 
with  a  stem  about  six  feet  high;  the  top  becomes,  as  it  were,  the 
centre  of  a  circle,  from  which  the  branches  radiate  in  a  steliate 
order,  somewhat  resembling  that  of  the  spokes  of  a  wheel.  If  such 
trees  have  acquired  numerous  and  good  roots,  from  being  once  or 
twice  removed  in  the  nursery,  and  be  carefully  transplanted,  they 
will  very  speedily  come  into  bearing,  and  produce  good  fruit  during 
tho  progress  of  those  young  dwarf  trees  which  are  intended  to 
occupy  the  wall.  The  distance  at  which  dwarf  trees  are  to  be 
planted  from  the  w*all  is  about  eight  or  nine  inches;  the  temporary 
riders  require  two  or  three  inches  more. 

524.  Attention  to  the  roots  in  planting, — ^^  The  roots  of  eidi 
plant  should  be  trimmed  previous  to  being  planted,  by  pniniiV  w 

*  To  the  list  of  pear-trees  ought  to  be  added  five  or  six  varieties  of  tk0  aev 
Flemisli  high-flavonred  pears;  such  as  the  Napoleon,  Marie  Lamiae,  impemhief^ 
France,  or  BcatUp  cf  Flanders,  Dvcheue  d*Angoulime^  ^c^  and  ako  aeveval d  the 
new  kinds  introduced  by  the  labours  of  the  scientific  Preaideiit  of  the  HortieBkaol 
Society,  and  figured  in  the  HorL  Trans. 
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^e  points  of  thoso  bruised  in  the  taking  up,  and  moderately 
thinning  them  out,  if  thought  too  thick,  or  too  much  crowded. 
Fhis  is  seldom  necessary  for  maiden  trees,  but  it  is  often  so  with 
respect  to  plants  that  have  stood  several  years  in  the  nursery,  or 
hskt  have  been  trained  against  walls  or  pales,  and  made  strong  roots. 
The  roots  should  in  some  measure  be  rendered  proportionate  to  the 
;ops;  and  as  the  shoots  and  branches  are  to  be  headed  down,  or  to 
ie  well  shortened  and  thinned  out,  it  follows  that  the  roots  should 
ilso  be  moderately  thinned  and  pruned.  In  doing  this,  however, 
ye  careful  to  retain  those  most  promising,  and  best  furnished  with 
ibres.*" — (Nicol.) 

This  theory  is  more  plausible  than  correct:  roots,  however 
inmerous,  cannot  injure  a  tree.  On  the  contrary,  they  add  to  its 
lecurity  at  the  time  of  planting,  by  enabling  it  to  take  in  all  the 
rital  sap  possible.  The  converse  of  the  argument  appears  to  be  near 
he  truth ;  for  if  the  roots  be  decayed,  damaged,  or  reduced,  it  will 
le  prudent  to  take  away  a  large  portion  of  the  head,  leaving  only  a 
ew  good  buds  to  be  supplied  by  the  small  supply  of  sap  which  the 
nutilated  roots  can  attract. 

525.  Pruning  the  roots, — It  is  the  opinion  of  some,  that  in 
ironing  the  roots,  every  fibre  should  be  cut  ofi\  on  the  supposition 
liat  these  fibres  never  grow  again — that  they  all  die — and,  there- 
ore,  may  produce  mouldiness  and  incipient  disease.  The  subject 
nerits  inquiry.  If  the  fibres  be  the  organs  of  nutrition  to  the  annual 
ystem  of  leaves  only,  then  they  doubtless  perish,  whether  the  tree  be 
amoved  or  not;  but  if  they  be  connected,  as  the  organs  of  nutrition, 
Krith  those  buds  which  lie  imbedded  in  the  bases  of  the  leaves, 
md  remain  torpid  till  they  become  excited  by  the  influence  of  spring, 
ben  it  is  probable  that  they  are  not  all  destroyed  by  the  act  of 
■emoval,  and,  therefore,  should  not  be  cut  ofi^,  unless  they  have 
)ecome  dry  and  withered  by  long  exposure  to  the  air. 

Dr.  Aikin  has  the  following  judicious  observations  on  the  ex- 
Mosion  of  buds  through  the  operation  of  the  ascending  sap: — "  In 
i'leeSy  though  the  beginning  and  end  of  the  first  process  is  exactly 
imilar  to  what  takes  place  in  vegetables,  yet  there  is  a  second  pro- 
cess, which,  at  the  same  time  that  it  adds  to  their  bulk,  enables 
hem  to  endure  and  go  on  increasing  through  a  long  series  of  years. 
rhis  second  process  begins  soon  after  the  first,  in  this  way: — at  the 
)ase  of  the  footstalk  of  each  leaf  is  a  small  bud^  gradually  formed; 
vaX  the  absorbent  vessels  of  the  leaf  having  exhausted  themselves  in 
he  formation  of  the  bud,  are  unable  to  bring  it  nearer  to  maturity; 
n  this  state  it  exactly  resembles  a  seed,  containing  within  it  the 
ndiments  of  vegetation,  but  destitute  of  absorbent  vessels  to  nourish 
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and  evolve  the  embryo.  Being  surrounded,  however,  by  sap,  like  a 
seed  in  moist  earth,  it  is  in  a  proper  situation  for  gro>ving;  the 
influence  of  the  sun  sets  in  motion  the  juices  of  the  bud  and  of  the 
seed,  and  the  first  operation  in  both  of  them  is  to  send  down  roots  a 
certain  depth  into  the  ground  for  the  purpose  of  obtaining  the  neces- 
sary moisture.  The  bud  accordingly  shoots  down  its  roots  upon  the 
inner  bark  of  the  tree,  till  they  reach  the  part  covered  by  the  earth."" 
^{Nat,  Hist,  of  the  Year, — February.) 

These  truly  philosophical  observations  merit  the  utmost  atten- 
tion: they  should  be  compared  with  what  has  been  said  on  the 
processes  oftegetable  nutrition,  in  paragraphs  400  and  402,  and  the 
conclusion  will,  I  think,  be  apparent,  that  the  fibres  which  are  dis- 
cerned when  a  tree  is  taken  up,  have  been  protruded  by  the  buds  of 
the  previous  year,  during  their  expatision  into  the  state  ofticigs  ani 
young  branches;  and,  therefore,  that  such  fibres  continue  to  be  the 
vehicles  of  nutrition,  through  which  the  ascending  sap  is  to  be  con- 
veyed into  those  young  branches  at  the  ensuing  spring.    In  pruning, 
then,  the  gardener  should  be  guided  by  the  state  of  the  fibres,  for  if 
totally  withered  they  might  be  removed,  and,  with  them,  a  corre- 
sponding portion  of  the  young  last  yearns  wood.     But  if  the  tree 
have  been  carefully  raised  without  injury  to  the  young  fibres,  and  so 
speedily  transplanted  as  to  prevent  their  becoming  withered,  none 
need  be  cut  off  excepting  such  as  have  been  bruised  or  lacerated. 
Another  important  conclusion  to  be  drawn  from  tlie  phenomenon  of 
the  simultaneous  developement  of  a  system  of  buds  and  fibres,  is 
this: — that  very  young  trees  may  be  removed  with  a  greater  proba- 
bility of  success  than  others  which  have  long  establislied  their  roots 
in  the  soil,  for  the  roots  of  the  former  can  almost  always  bo  taken 
up  entire,  whereas  those  of  the  larger  trees  will  require  severe 
amputations,  and  corresponding  reductions  of  the  young  branches: 
consequently,  that  the  young  trees  will  start  off  at  once  into  vigo- 
rous growth,   but  the  largo  trees  will   be   rendered   torpid  and 
inactive;  and  thus,  instead  of  producing  growing  shoots,  they  will 
be  forced  to  develope  blossom  buds.     It  is  upon  the  principle  that 
transplantation  induces  fertility,  that  large  and  luxuriant  trees  are 
removed;  and  the  practice  is  frequently  attended  with  complete 
success. 

526.  Adaptation  of  the  wall  fruit-trees. — It  will  now  be  needful 
to  recur  to  what  has  been  said  at  No.  466,  on  the  aubject  of  promii- 
cuous  planting.  My  experience,  it  is  true,  does  not  go  bo  far  as  to 
assure  me  that  trees  receive  injury  by  the  intertwining  of  the  roots 
of  different  species;  but  there  are  facts  which  induce  the  belief  thai 
surprising  changes  are  effected  among  roots  by  attraoti?«  agan^ 
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within  the  goil;  and  as  I  conceive  that  fruits  might  remain  more 
true  to  their  kinds,  were  the  several  trees  kept  select,  and  as  much 
as  possible  apart  from  others  of  a  different  nature,  I  have  arranged 
the  distribution  of  the  wall  trees  upon  the  principle  of  avoiding 
indiscriminate  mixture,  wherever  it  is  desirable  to  retain  an  approved 
variety  free  from  contamination.  It  is  true  that  impregnation  by 
the  farina  cannot  thus  be  obviated,  but  such  impregnation  rarely 
affects  the  fruit  of  the  present  generation;  the  ofispring — ^the  teed  of 
a  fruit  crossed  by  the  farina  of  another  variety — would  doubtless 
produce  a  sub- variety ;  but  a  change  in  the  actual  fruit  by  such 
agency,  must  be  of  very  rare  occurrence,  "  otherwise,"  as  has  been 
elsewhere  remarked,  *'  the  produce  of  a  common  orchard  would  be 
an  ever-varying  round  of  monstrosities.'^ 

527.  Planting  the  north  ttall  of  the  main  garden. — This  wall 
contains  a  frontage  of  180  feet  in  length;  it  commands  a  full  south 
exposure,  and  therefore,  is  peculiarly  eligible  for  the  peach  and  nec- 
tarine. Each  of  these  trees,  when  fully  trained,  occupies  at  least 
twenty  feet  on  a  twelve-feet  wall.  Nine  maiden  trees  will  be 
planted  in  the  border,  as  its  permanent  tenants;  but  eight  tall  riders 
may  at  first  be  introduced,  in  the  intermediate  spaces,  to  produce 
fruit  during  the  training  of  the  dwarf-trees.  The  peach  and  nec- 
tarine are  so  nearly  related,  that  but  little  danger  need  be  appre- 
hended from  the  intermixture  of  their  roots,  nevertheless,  I  would 
prefer  to  keep  them  apart ;  and  assuming  the  north  and  south  main 
walk  as  a  line  of  separation,  I  recommend  that  the  peaches  be  planted 
in  that  part  of  the  border  which  lies  east  of  the  walk,  and  the  neo- 
tarinee  on  the  other  part  of  it,  to  the  westward. 

528.  The  soil  for  these  fine  fruit-trees,  Harrison  says,  ''should  be 
a  rich  loam,  lighter  than  for  apples — that  taken  from  the  surface  of 
a  field,  or  any  other  land  which  has  not  been  cultivated  for  several 
years.  It  should  not  be  taken  deeper  than  twelve  or  fourteen 
inches,  and  ought  to  be  procured  eight  or  ten  months  before  it  is 
wanted  for  the  border,  and,  during  the  interval,  be  turned  over  and 
broken  .^^ 

529.  The  east  and  west  walh — that  part  of  each  of  them  situated 
to  the  north  of  the  middle  long  walk,  will  receive  six  apricot  trees, 
three  of  them  enjoying  an  east,  and  three  a  western  exposure.  In 
choosing,  give  the  preference  to  the  Breda,  Brussels,  and  Moor-park; 
plant  them  twenty  feet  apart,  in  a  fresh,  lightish  loam.  One  of 
each  sort  may  be  placed  against  each  of  the  walls,  in  order  to  vary 
the  aspects. 

530.  The  half  of  the  east  watt  to  the  south  of  the  long  walk  will 
admit  of  three  May-Duke  cherries,  each  at  the  distance  of  twentY 
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feet,  tree  from  tree.     The  soil  for  cherry-trees  should  be  a  stroDgish 
loam. 

531.  Tlie  half  of  the  west  tcall,  directly  facing  the  one  just 
described,  will  present  an  east  aspect  to  three  of  the  choicer  kinds 
of  plum,  to  be  planted  at  the  same  distances :  Coe'^s  golden  drop 
for  one. 

"  The  plum-tree,'*'*  Harrison  observes,  "  prospers  best  in  a  good 
strong  loamy  soil,  for  in  light  loam,  or  sandy  soil,  the  fruit  does  not 
attain  to  so  large  a  size,  or  so  good  a  flavour,  nor  does  the  fruit  set  so 
freely  upon  the  trees.  Plums  will  do  against  any  aspect,  but  it  is 
the  best  method  to  plant  early  blooming  kinds  against  south  or  west; 
and  other  sorts  may  be  planted  upon  any  aspect — thus,  by  having 
the  same  kinds  against  different  aspects,  some  will  ripen  earlier  than 
others,  according  to  their  situation,  and  a  longer  continuation  of  fruit 
will  be  obtained.'*' 

532.  The  south  tcall,  180  feet  in  length,  with  a  north  aspect,  will 
receive  three  morella  cherries  at  the  eastern  end  of  it,  each  about 
twenty-two  feet  apart;  and  two  jargonelle  pear-trees  next  to  the 
cherries,  but  twenty-five  feet  from  the  innermost,  and  the  same  dis- 
tance from  each  other.  Finally,  three  of  any  of  the  hardier  sorts  of 
plum-tree,  the  first  j)lanted  twenty-five  feet  from  the  last  jargonelle, 
and  the  others  twenty  feet  asunder,  will  complete  the  furniture  of 
the  four  walls. 

533.  Adaptation  of  trees  to  the  outer  surface  of  the  wall. — If  the 
wall  have  been  built  with  two  smooth  surfaces,  those  in  the  slip  or 
outer  garden  will  afford  aspects  equally  favourable  with  those  within 
the  garden,  but  reversed  in  their  direction.  In  planting  the  bor- 
ders, those  to  the  east  and  west  may  be  furnished  with  the  like 
number  of  trees  of  the  same  sorts  as  those  described  above  at  para- 
graphs 529  and  530,  the  substance  of  the  wall  alone  being  interposed 
between  them.  Thus,  apricots  will  stand  immediately  behind  apri- 
cots, plums  behind  plums,  and  cherries  behind  cherries. 

534.  In  planting  the  north  u:allj  which  now  has  a  northern 
aspect,  as  it  is  certain  that  peaches  cannot  be  placed  against  a  north 
exposure, — ^as  some  sorts  of  the  plum  will  ripen  well  in  such  an 
exposure,  and  as  pear-trees  in  general  will  not  produce  fine  froit 
without  the  influence  of  the  sun'*s  rays,  during  several  faoun  of  the 
day, — I  advise  the  gardener  to  stock  tliis  wall  with  nine  plmn-tivM 
of  almost  any  kinds,  not  excepting  the  Orleans,  the  gages,  perdr^ 
&c. ;  for  although  they  may  not  produce  fruit  so  early,  or  lo  fin^ 
as  when  exposed  to  an  east  sun;  yet,  in  all  probability,  the  firnitwifl 
surpass  that  which  is  borne  by  standard-trees. 

535.  The  south  wall  is  finally  to  be  noticed.    In  lengdi,  ornu^ 
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face,  it  somewhat  exceeds  that  which  it  presents  to  the  north,  within 
the  area  of  the  garden ;  and  in  regard  to  aspect,  it  is  not  excelled  by 
that  which  is  stocked  with  peaches  and  nectarines  within  the  same 
enclosure.  In  this  one  instance,  consistency  must  yield  to  necessity; 
for  I  must  either  stock  this  wall  with  the  vine,  and  thus  incur  some 
degree  of  risk  that  the  roots  may  intermingle  with  those  of  the 
cherry,  pear,  and  plum, — or  plant  the  tree  in  a  situation  where  it 
will  not  enjoy  the  maturing  influence  of  a  full  south  sun.  In  the 
section  on  the  vine,  I  shall  enter  into  some  very  minute  inquiries 
concerning  the  propagation  of  this  most  grateful  and  productive  tree. 
At  present,  it  will  suffice  to  state,  that  fourteen  trees,  each  trained  to 
occupy  a  space  of  twelve  feet  in  lateral  extent,  will  sufficiently  fill 
the  wall — the  trees  being  planted  about  thirteen  feet  apart,  tree 
from  tree. 

In  order  to  form  some  estimate  of  the  produce  of  grapes  from 
fourteen  well-trained,  fertile  vines,  we  may  suppose  that  each  vine 
will  contain  twelve  bearing  branches,  whose  length  will  be  ten  feet. 
Now,  if  we  allow  two  bunches  of  grapes  to  be  produced  in  every 
foot  of  bearing  wood,  each  tree  will  bear  two  hundred  and  forty 
bunches  of  grapes ;  consequently,  the  total  produce  of  the  fourteen 
vines,  by  this  calculation,  will  be  three  thousand  three  hundred  and 
sixty  bunches. 

The  collection  may  consist  of: — 

Two  black  July  grapes,  Two  Jerusalem  Sweetwater, 

Two  Turner's  himly,  or  black  Two  black  or  red  Frontignac, 

esperance,  or  the  esperione,  Two  Pitmaston,  or  new  white  cluster, 

Two  white  muscadine.  Two  Burgundy,  or  black  cluster. 

The  Frontignacs  are  considered  to  be  hot-house  grapes^  and  under 
glass  they  attain,  doubtless,  a  much  higher  degree  of  perfection ;  but 
I  have  known  them  to  produce  and  ripen  their  fruit  well  on  a  south 
wall  for  many  years ;  and  the  grapes  are  so  delicious,  that  no  good 
wall  should  be  entirely  destitute  of  them. 

536.  Watt  on  the  east  side  of  the  espalier  orchard. — In  many  cases, 
it  might  be  both  desirable  and  advantageous  to  substitute  a  twelve- 
feet  wall  for  the  hedge-fence,  at  the  extreme  boundary  of  the  espalier 
orchard,  particularly  if  a  high  road  should  happen  to  run  along  that 
boundary.  This  wall,  surmounted  by  a  chevauw-de-frise,  or  garnished 
with  pieces  of  glass  at  the  top,  would  afford  ample  protection  to  the 
orchard,— -especially  if,  as  might  very  well  be,  the  ditch  were  con- 
tinued between  the  road  and  the  wall.  Such  a  wall,  being  forty 
yards  long,  and  four  yards  high,  would  give  an  additional  surface  of 
one  hundred  and  sixty  square  yards,  with  a  fine  western  exposure, 
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very  guitablo  to  tho  growth  and  ripening  of  tho  best  pears.  Five 
of  the  choicest  Flemish,  or  other  varieties  of  the  pear-tree,  could  be 
])lanted  against  this  wall,  and  trained  horizontally;  and  as  tho  other 
walls  are  but  indifferently  furnished  with  pear-trees,  it  would  be 
advisable  to  devote  the  one  in  question,  exclusively  to  the  oulture  of 
these  trees. 

The  walls  are  now  understood  to  be  completely  stocked ;  and  as  I 
admit  no  standard  or  espalier  trees  into  the  main  garden,  for  a  reason 
hereafter  to  be  explaiticd,  I  shall  complete  the  direction  for  the  crop- 
ping that  garden,  by  presenting  a  few  calculations  on  tho  probable 
extent  of  ground  which  will  be  occupied  by  the  chief  crops  of  escu- 
lent vegetables. 
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537.  The  permanent  crops  of  a  parden^  consist  of  asparagus,  sea- 
kale,  artichokes,  and  rhubarb:  these  require  considerable  space. 
Three  beds  of  asparagus,  each  four  or  five  feet  wide,  running  the 
whole  length,  from  north  to  south,  of  one  of  the  plants,  would,  I 
think,  provide  an  ample  supply.  Two  of  these  beds  should  be  cut 
every  spring ;  but  one  of  them  ought  not  to  be  cut,  but  be  suffered 
to  grow,  ill  order  to  strengthen  and  re-establish  the  roots.  This 
repose  should  be  given  to  each  of  tho  beds  in  its  turn :  and  by  thus 
working  the  bed  two  years,  and  letting  it  rest  the  third,  tho  supply 
would  be  prodigious ;  and  in  all  probability,  the  plantations  would 
not  wear  out  in  two  generations. — (See  157.) 

One  or  two  beds  of  sea-kale,  one  bed  of  artichokes,  and  one  bed 
of  rhubarb,  each  of  the  same  dimensions  aa  those  for  asparagus, 
would,  it  is  likely,  be  consideroil  sufficient  for  most  families. 

538.  The  chief  temporary  vegetable  crops  consist  of  the  cabbage 
tribe,  potatoes,  peas,  broad  and  kidney  beans.     The  cabbage  tribes 
which  includes  Savoys,  broccoli,  and  borecole,  cannot  take  up  lev 
than  one  half  of  the  open  ground  of  the  garden  nearly  throogkoDt 
the  year.     The  quantity  of  land  under  tho  potatoe  crop  noay  be 
partly  determined  by  the  consumption  of  the  article.     I  have  fonnd 
that  a  family  of  eight  persons  will  consume  a  sack  of  potatoes,  of 
three  bushels,  weighing  240  pounds,  in  about  six  weeks ;  nine  nch 
therefore,  will  furnish  a  supply  for  one  year,  and  in  ordinaiy  yean, 
— ^that  is,  when  the  crop  is  a  good  average  one, — ^nine  sacks  will  be 
produced  from  18  rods  of  land,  a  portion  which  rather  exceeds  one 
fifth  of  the  entire  area  of  the  main  garden.    Potatoes,  if  we  exoept 
the  earliest  varieties,  are  superior  in  quality,  when  ihej  are  giovrn  in 
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a  field ;  otherwise,  here  are  two  species  of  vegetables,  which,  during 
■ereral  mouths  of  the  year,  will  occupy  nearly  three-fourths  of  the 
garden.  The  importance  of  the  outer  slips  will  now  be  apparent, 
for  to  them  the  gardener  must  look  for  his  supply  of  the  berry-bear- 
ing fruits,  and  of  many  of  the  less  bulky  vegetable  crops. 

539.  Rotation  of  crops. — A  rotation  or  change  of  crops  is  consi- 
dered by  most  to  be  of  absolute  necessity-— chiefly  on  the  supposition, 
'^  that  each  sort  of  plant  draws  a  somewhat  different  nourishment.'*' 
I  am  prepared  to  admit  that  each  iudividual  vegetable  elaborates  its 
own  specific  nutriment;  that  is,  it  induces  decompositions,  which 
afibrd  it  a  supply  congenial  to  its  own  peculiar  habit  and  constitu- 
tion. I  also  advocate  the  rotation^  or  change  of  crops — ^not,  however, 
on  account  of  the  necessity  of  recruiting  an  exhausted  soil^  but  for  the 
reasons  adduced  at  No.  499,  under  the  article  Raspberry^  to  which 
the  reader  is  referred. 

On  this  important  subject — Rotation — something  ought  to  be 
sud;  for,  if  duly  attended  to,  the  produce  of  the  garden  may  be 
much  increased.  Cabbages  prosper  well  after  potatoes ;  and  there  is 
reason  to  believe,  that  all  the  plants  of  Brassica  may  alternate  with 
that  crop,  in  constantly  recurring  succession.  Two  crops  of  peas 
ought  never  to  follow  in  the  same,  or  a  following  season;  broccoli  is 
good  rotation  with  them;  celery  enriches  any  soil,  inasmuch  as 
the  trenches  are  highly  manured ;  and  kidney-beans  will  prosper  in  a 
soil  so  prepared.  To  iiiQ  phaeeoli^  spinach,  lettuce,  radish,  or  any  of 
the  tap-rooted  vegetables,  may  succeed,  after  a  due  application  of 
manure ;  and  potatoes  may  follow  these,  or  any  other  crop. 

540.  Planting  the  slips. — In  this  department,  fruit  and  forest- 
trees,  and  ornamental  shrubs,  are  to  be  raised  in  seed-beds,  and  by 
cuttings  and  layers ;  nursery-beds  are  to  be  laid  out  for  the  future 
culture  of  the  young  plants ;  and  grafting,  inarching,  budding,  and 
all  the  other  operations  belonging  to  a  nursery-ground,  are  to  be  car- 
ried on.  The  slips,  in  consequence  of  the  variety  of  aspects  which 
ihey  present,  are  very  well  adapted  to  the  cultivation  of  all  the 
berry-bearing  fruits,  that  can  not  only  be  therein  produced  abun- 
dantly,  but  in  protracted  succession. 

A  large  portion  of  the  slip,  facing  the  east  and  north,  should  be 
devoted  to  Keen'^s,  Downton,  Elton,  Myatt'^s  new  pine-apple,  and  the 
old  pine  strawberries,  as  their  fruit  prospers  well,  and  continues  long 
in  season  in  cool  aspects ;  the  JElton  is  acidy  till  fully  ripe ;  then, 
it  becomes  doubly  valuable,  on  account  of  its  large  size  and  high 
flavoured :  it  also  comes  in  late,  and  thus  keeps  up  the  succession. 

541.  Tke  fsnce,  or  wooden  paling  surrounding  the  slips,  presents 
%  variety  of  aq>eots  ptouliarly  &vourable  to  the  cultivation  of  cue- 
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rants  of  every  kind,  the  Antwerp  raspberry,  and  also  of  plume  and 
niorella  cherries.  As,  however,  it  is  by  no  means  advisable  to  train 
trees  or  shrubs  against  a  wooden  fence  by  means  of  shreds  and  nails, 
a  trellis  of  some  sort  or  other  should  be  constructed,  'JTie  Dutch 
method  of  training  to  slender  stakes  placed  perpendicularly  in  front 
of,  and  attached  to  the  fence  by  pieces  of  iron  hoops,  might  be 
adopted;  but  the  neatest  sort  of  trellis  is  that  which  is  formed  with 
stout  copper  bell-wire,  in  the  manner  represented  in  the  annexed 
figure.  Strong  nails,  or  hooka 
Fig.  28.  are  fastened  into  the  upper  and 

d  lower  cross-rails,  which  connect 

I  I       the  boards  of  the  fence ;  and  to 

{  I       one  of  these,  as  at  a,  the  wire 

is  first  firmly  attached ;  it  is 
then  carried  down  to  the  nail  b, 
,  round  which  it  makes  a  turn, 
^ — •  and  thence,  sideways,  to  c;  then 
it  is  taken  up  to  d,  and  so  on,  in 
alternate  order,  up  and  down,  and  across  from  nail  to  nail,  till  it 
reaches  the  end  of  the  fence,  where  it  is  fastened  at  e.  The  nails  or 
books  are  to  be  fixed  8  or  9  inches  asunder,  and  the  wires  must  be 
strained  so  tight,  as  not  to  yield  or  give  way,  when  the  young  shoots 
or  larger  branches  of  the  shrubs  and  trees  are  tied  to  them.  Shreds 
of  moistened  bass-matting,  twisted,  ought  to  be  passed,  first  round 
the  shoots,  and  then  fastened  with  a  double  knot  to  the  wires. 

&i2.  Etpalier  for  grapet. — A  supply  of  grapes  for  tbe  table  has 
been  provided,  by  stocking  tlie  sou^  front  of  the  wall  with  some 
choice  vines :  but  I  now  propose  to  raise  a  plantation  of  these  trees, 
with  the  exclusive  object  of  producing  from  it  a  supply  of  cheap  and 
salubrious  wine.  For  this  purpose,  an  espalier  rail,  about  four  feet 
and  a-hnlf,  or  five  feet  high,  must  bo  constructed  of  some  impensh- 
able  stakes,  as  those  of  locust,  elder,  or  laburnum.  It  ia  to  extend 
along  the  entire  frontage  of  the  wall,  and  must  stand  either  in  the 
border,  three  feet  distant  from,  and  abreast  of  the  wall,  or  close  by 
the  side  of  the  walk.  In  the  latter  case,  more  of  the  soil  of  the  bcu^ 
derwill  bo  left  for  the  cultivation  of  vegetable  crops;  but  in  the 
former,  the  vines  will  enjoy  much  more  of  the  heat  reflected  thxn 
the  wall.  I  therefore  give  it  the  preference.  If  the  a»oiifioe  of  i 
mere  strip  of  about  four  feet  of  the  soil  should  be  considered  of  vo- 
portance,  it  could  readily  be  provided  against,  by  makiiig  the  initli 
slip  thirty  feet  broad  at  the  first  laying  out  of  the  grbond.  1^ 
■pace  between  the  espalier  and  the  grape  wall  might  be  oovered  witb 
sea-coal  ashes;  it  would  then  become  a  convenient  wiUc  for  tbe 
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gardener,  be  very  neat  in  its  appearance,  and  much  facilitate  the  con- 
stantly-required operations  of  pruning  and  training  the  vines.  Against 
this  espalier  rail,  I  propose  to  train  a  line  of  the  clarei  grape-vino. 
This  tree,  it  is  supposed,  will  not  ripen  its  fruit  in  our  climate : 
nevertheless,  on  the  25th  of  October,  1829,  after  the  deluges  of  rain 
which  had  fallen  during  the  four  preceding  months,  and  when  the 
temperature  had  generally  been  far  below  the  usual  average, — after 
so  cold  and  ungenial  a  season,  I  saw  and  tasted  the  fruit  of  the  claret 
Ttne,  perfectly  ripe,  at  Mr.  Stroud's  nursery,  near  Trowbridge ;  and 
the  bulk  of  the  crop  had  been  sold,  nearly  a  week  before,  for  the 
express  purpose  of  making  wine.     The  method  of  planting,  training, 
and  pruning  this  vine  on  espalier,  will  be  fidly  described  in  the  sec- 
tion on  the  vine:  I  therefore  shall  only  observe,  that  the  leaves  of 
the  claret  grape-tree,  will  in  October  produce  an  infusion  of  an 
exquisite  purple  colour,  from  which  a  vine  of  a  very  pleasant  flavour 
can  easily  be  prepared.     If  then  the  vine  fail  to  mature  its  fruit,  it 
will  at  least  produce  leaves;  it  will  do  more — for  immature  grapes, 
as  well  as  leaves,  will  be  borne;  and  from  either  or  both  of  these, 
good  wine  may  be  easily  and  cheaply  prepared.     Dr.  M^CuUoch  has 
written,  and  I  have  proved,  that  grape-leaves  and  sugar  will  produce 
a  pure  vinous  liquor;  and  if  the  process  be  conducted  in  a  particular 
manner,  a  dry  wine  will  be  the  result  in  a  very  few  months.     It  is 
not,  however,  my  intention  to  hold  out  assurances,  that  good  wine 
can  be  speedily  perfected;  but  this  much  is  certain — that  wines  of  a 
quality  not  far  inferior  to  some  of  those  of  France,  or  of  the  Rhine, 
may,  in  process  of  time,  be  produced;  and  of  a  nature  far  more 
salubrious  than  those  heterogeneous  mixtures,  which  are  too  fre- 
quently palmed  upon  the  public  as  the  genuine  productions  of  the 
grape. 


IV. 

ARRANGEMENT  OP  THE  ORCHARDS  AND  SCREEN  OP  FOREST- 
TREES. 

543.  General  observations  on  espaliers  and  dwarf  standard  trees. — 
The  Encydopwdia  of  Gardening  observes,  that  "  besides  the  value 
of  their  fruit,  they  form  a  sort  of  counterpart  to  the  trees  on  the 
walls,  and  add  much  to  the  general  effect  of  the  garden,  by  increasing 
the  appearance  of  design.'^  It  will  have  been  remarked,  that  trees 
of  any  kind  are  not  introduced  into  the  compartments  of  the  main 
garden.   I  have  not  omitted  them  from  any  dislike  to  those  beautiful 
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and  fertile  productions  of  nature,  but  because  I  consider  that  their 
value   entitles   them  to  occupy  select  and  appropriate  situations, 
wliere  they  are  not  so  much  exposed  to  the  injury  which  their  roots 
must  sustain  from  the  deep  diggings  and  trenchings,  that  a  vegetable 
garden  must  be  subjected  to,  in  order  to  insure  the  requisite  degree 
of  foHility.     I  consider  the  espalier  tree  as  a  valuable  tenant  of  the 
soil.:  and  in  respect  to  culture,  that  it  affords  to  the  young  gardener 
some  of  the  most  profitable  lessons  in  training  that  he  can  possibly 
receive.     Insensible,  indeed,  must  he  be  to  the  pleasures  derivable 
foom  horticultural  pursuits,  who  can  contemplate  the  regular  progress 
of  tlio  lateral  branches,  and  the  gradual  developement  of  the  young 
fruit  buds,  without  a  feeling  of  delight  almost  amounting  to  ecstasy. 
Dicarf  standards^  as  I  know  by  experience,  are  often  the  most 
beautiful  objects  of  the  orchard,  and  tliey  produce  very  excellent 
fruit.    The  fruitful  Isle  of  Thanet  furnishes  unquestionable  evidence 
of  their  applicability  to  countries  Avhich  are  subject  to  violent  stormi 
of  wind;  and  oven  in  comparatively  tranquil  districts,  such  is  the 
facility  with  which  they  are  kept  in  order,  and  so  excellent  the 
quality  of  the  fruit  they  produce,  that  dwarf  standard  trees  must  ever 
be  regarded  with  peculiar  interest. 

Tall  standards  I  wholly  reject,  at  least  from  the  garden  and 
orchards:  they  exclude  nmch  sun  and  air,  they  cast  extensive 
shadow  over  the  soil,  and  they  are  so  unmanageable  altogether, 
that  I  can  only  admit  a  few  of  them  into  the  belt  or  screen  of 
forest  trees:  in  that  situation,  indeed,  they  may  with  great  propriety 
bo  introduced. 

544.  Plant'nig  the  Espalier  Orchard. — In  this  area,  containing 
IGOO  square  yards,  I  propose  to  ])lant  nine  rows  of  trees,  twelve  feet 
asunder,  the  rows  running  north  and  south.     In  each  row  there  will 
be  four  trees,  twenty-five  feet  apart.     This  arrangement  will  admit 
of  a  handsome  border  on  the  four  sides  of  the  orchard.     The  spaces 
are  considerable,  but  they  will  give  freedom  to  the  growth  of  the 
trees,  and  to  the  operations  of  the  gardener.      In  stocking  this 
orchard,  the  rules  for  select  planting  ought  to  be  rigidly  adhered  to, 
keeping  a])ples  with  a])ples,  pears  with  pears,  cherries  with  cherries, 
and  so  on,  that  neither  branches  nor  roots  of  different  species,  may 
come  in  contact,  nor  interfere  one  with  another.      Therefore^  in 
planting,  let  the  roots  of  every  tree  be  so  placed,  that  they  may  take 
a  direction,  and  retain  it,  corresponding  with  that  of  the  branches; 
that  is,  north  and  south.     This  will  be  readily  effected,  provided  the 
trees  be  very  young  ones,  and  with  only  one  single  stem. 

The  selection  may  be  as  follows : — 


OCTOBER.]  PLANTING   THE   E8PAUEIUI.  463 

(1.)  Apple-treeB. 

June-eatings  or  genneton^     Bibstone  pippin,  Hawthorndean, 

the  red.  Royal  pearmain,  Old  Nonpareil, 

Keswick  codling,  Scarlet  pearmain,  Downton  nonpareil ; 

and  twenty  trees,  occupying  five  rows,  will  probably  be  considered  a 
fair  proportion  of  apple-trees. 

(2.)  Pear-trees. — Two  rows  of  pears  may  be  sufficient.  The 
jargonelle^  hergamot^  orange  hergamot^  brotcn  beurri^  summer  bon 
chretioHy  &c.,  are,  unquestionably,  fine  pears;  but  for  tbe  reason  spe- 
cified at  No.  520,  no  particular  varieties  are  now  recommended. 

(3.)  Ckeny-trees.-^One  row,  containing  a  may-duke,  an  arch- 
duke, a  Harrison's  heart,  and  a  graffion,  at  twenty-five  feet,  or  five 
treeB  at  twenty  feet  asunder,  may  be  planted  in  this  row. 

(4.)  Plum-trees, — One  row  of  plums,  the  Orleans  and  green-gage, 
may  contain  four  trees,  at  twenty-five  feet,  or  five  trees,  at  twenty 
feet,  tree  from  tree.  Thus  the  orchard  will  be  stocked.  With  respect 
to  the  methods  of  constructing  espalier  rails,  and  of  training  the 
trees  against  them,  these  will  be  fully  described  in  the  section  on  the 
Seientifio  Operations  of  Gardening, 

645.  Cultivation  of  the  soil  between  the  espaliers, — The  ground, 
to  the  extent  of  four  feet  on  each  side  of  the  trees,  ought  never  to  be 
cropped  with  any  kind  of  vegetables ;  it  should  also  be  kept  entirely 
free  firom  weeds  by  hoeings,  or  by  occasional  very  light  diggings.  A 
sprinkling  of  common  salt  is  probably  the  best  of  all  manures — and 
as  twenty  bushels  per  acre  is  found  to  be  a  full  allowance  for  any 
land,  less  than  one  third  of  that  quantity  would  prove  amply  sufficient 
for  these  occasional  manurings.  The  spaces  in  the  middle  of  the 
ground,  between  every  two  rows  of  espaliers,  four  feet  in  width,  must 
be  deeply  digged,  and  richly  manured.  Those  spaces,  eight  in  num- 
ber, would  produce, — 1.  /wrf/aw  Corn^  the  dwarf  variety,  known  by 
the  appellation  of  '^  Cobbctt'^s  corn.""  2.  Potatoes^  planted  as  directed 
in  the  article  on  the  potatoe,  by  the  new  method.  3.  Broccoli^  four 
rows,  the  plants  to  stand  three  feet  apart  in  the  rows.  4.  Peas^  of 
dwarf  habits.  I  formerly  was  much  in  favour  of,  and  recommended 
the  sunflower^  but  having  tried  it  extensively,  although  poultry,  (the 
feeding  of  which  was  the  object,)  like  it  extremely,  yet  it  entices 
birds  to  the  garden,  in  such  numbers,  that  not  only  is  the  crop  itself 
destroyed,  but  other  products  become  the  prey  of  their  voracity. 

546.  Planting  the  west  orchard, — The  piece  of  land  described  in 
the  plan  as  containing  2,400  square  yards,  is  to  be  planted  with 
seventy-seven  dwarf  standard  trees,  each  sixteen  feet  asunder  every 
way ;  or  eight  rows  may  be  introduced,  by  planting  the  trees  sixteen 
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foct  apart,  in  the  direction  from  north  to  south,  and  but  fourteen  feet 
in  the  direction  from  cast  to  west. 

In  selecting  the  trees,  if  it  be  the  object  of  the  gardener  to  produce 
the  finer  varieties  of  dessert  and  kitchen  apple,  the  following  may  be 
added  to  the  selection  already  given  at  No.  644. 

Additional  list  of  apple-trees^  and  the  time  when  they  generaUy 
ripen. 

Golden  Ilarvcy,  November.  Ilallingbury  pippin,  very  showy,  Sep- 

Conimon  white  codling,  October.  tembcr. 

Stoup  codling,  October.  Newtown  pippin,  October. 

Scarlet  nonpareil,  October. 

547.  If  the  majiufacture  of  cider  vf ere  contemplated,  the  orchard 
should  be  stocked  chiefly  with  some  such  varieties  as  the  following:— 

The  Siberian  pippin,  from  a  cross  of  a  pearmain  upon  the  Sibe- 
rian crab,  by  Mr.  Knight. 

Yellow  Siberian,  produced  in  the  same  way. 

Bovoy,  cockagee,  redstreak,  and  redstart. 

The  last  is  a  local  provincial  term  for  a  most  fragrant  and  vinous 
apple,  good  either  for  the  dessert  or  for  the  press ;  it  is  deeply 
tinged  with  a  full  marone  red,  and  much  resembles  a  fine  large  nec- 
tarine. One  circumstance  concerning  this  tree  should  be  noted;— it 
strikes  readily  from  large  cuttings.  I  had  in  the  year  1 830,  a  small 
tree,  which  in  1829  produced  about  fifty  fine  apples.  Its  origin  w'^a 
a  limb  of  at  least  an  inch  in  diameter,  and  four  feet  long.  This  wu 
simply  thrust  into  the  soil  in  the  autumn  of  1822;  it  produced  three 
or  four  apples  in  the  summer  of  1823,  and  continued  to  bear  fruit 
till  I  quitted  my  then  residence. 

Why  the  manufacture  of  cider  should  be  confined  to  a  few  of  the 
western  counties  is  an  inquiry  of  some  interest  and  curiosity. 

''  A  great  deal  of  practical  acquaintance  with  the  qualities  is  required  in  titf 
culture  of  apple  and  pear-trees ;  and  his  sldU  in  the  adaptation  of  treei  to  their 
situation  principally  determines  the  success  of  the  manufacturer  of  cider  and  pen/* 
The  produce  of  the  orchards  is  very  fluctuating,  and  the  growers  seldom  expect  •> 
ahundant  crop  more  than  once  in  three  years.  The  quantity  of  apples  required  tt 
make  a  hogshead  of  cider  is  from  twenty-four  to  thirty  bushels ;  and  in  a  goodyor 
an  acre  of  orchard  will  produce  somewhere  about  six  hundred  busheliy  orfrotf 
twenty  to  twenty-five  hogsheads.  The  prico  of  a  hogshead  of  cider  genenQf 
varies  from  2/.  to  5/.,  according  to  the  season  and  quality ;  but  cider  of  tlie  fti>^ 
growth  has  sometimes  been  sold  as  high  as  20/.  by  the  hogshead  direct  firea  ^ 
press— a  price  equal  to  tlmt  of  many  of  the  fine  wines  of  the  Rhine  or  the  GarooBe^* 
— (Lt6.  EHt.Know.;  Apple.  220.) 

Be  the  effects  of  the  soil,  and  the  due  adaptation  of  trees  to  tb^ 

*  Commit  2ilr.  Kkight*s  Treatm  on  Cm 
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what  they  may,  certain  it  is,  that  much  of  the  cider  is  injured 
carelessness  and  want  of  due  attention.  Rotten  and  decayed 
'» is  seldom  picked  out;  whereas,  the  apples  should  bo  carefully 
ed  over,  and  not  one  suftered  to  enter  the  press  which  has  an 
uirance  of  decay  on  any  part  of  it.  One  indispensable  condition 
he  manufacture  of  sound,  rich,  and  keeping  cider,  is,  I  have 
on  to  think,  the  boiling  of  the  juice, — ^without  this  process,  the 
lentation  is,  I  think,  apt  to  run  on,  till  it  produces  a  hard,  unpa- 
ble  liquor,  almost  unfit  for  sale;  this  liquor  is  too  often  attempted 
e  cured,  or  rendered  full  and  sweet  by  pernicious  ingredients, 
ng  which  lead,  in  some  form  or  other,  is  found  to  be  the  most 
lent. 

A  correspondent  of  Mr.  Withers,  when  recommending  the  use  of 
as  a  manure,  observes,  that  ''  it  cannot  fail  to  be  highly  useful; 
ill  keep  the  ground  moist  and  clean,  it  will  destroy  parasitical 
sts  which  prey  upon  the  trees,  and  Darwin  would  have  said,  '  It 
stimulate  them.''  In  the  cider  counties^  since  the  repeal  of  the 
tax,  tAey  have  been  again  salting  their  cider  orchards,  as  their 
!kthers  did  before  theni.*" — (See  Letter  to  Sir  W,  Scott,  page  62.) 
[f  this  account  be  correct,  I  heartily  congratulate  the  farmers  of 
e  districts,  and  trust  that  these  saltings,  and  a  little  industrious 
ge,  will  get  rid  of  that  monstrous  and  disgusting  volume  of 
s  and  lichen,  which  has  absolutely  enveloped,  and  almost  con- 
ed, the  branches  of  the  trees,  particularly  in  some  parts  of  Here- 
shire. 

548.  Pears,  morello  cherries,  and  mulberries,  may  be  grown  in 
orchard — ^the  first,  however,  but  indifferently.  The  morello 
rry  bears  in  grent  perfection  when  in  dwarf-standard ;  and  the 
d  difficulty  in  bringing  the  mulberry  to  an  early  fruiting  state 
.  vanish,  if  the  following  quotation  may  be  relied  on: — "The 
berry  is  distinguished  for  the  facility  with  which  it  may  be  pro- 
ated.  A  cutting  from  a  tree  which  has  borne  fruit  will  soon 
sme  a  vigorous  plant.  It  is  recorded,  that  at  Bruce  Castle,  at 
tenham,  an  immense  branch  being  torn  off  by  the  wind  from  an 
mulberry-tree,  about  forty  years  ago,  the  branch  was  thrust  into 
ground,  and  flourished.  It  is  now  a  handsome  tree.  Recent 
eriments  have  shown  that,  by  proper  culture,  both  the  mulberry 
I  the  walnut  may  be  made  to  produce  fruit  at  three  years  old." — 
lb,  Ent,  KnoucL — "  Mulberry?^) 

549.  Preparation  of  the  screen  of  forest-trees. — As  it  is  my  desire 
render  this  plantation  a  source  of  profitable  return  to  the  gardener, 
lay  it  down  as  a  maxim — ^an  indispensable  condition — ^that  the 
id  to  be  planted  with  forest-trees  be  prepared  by  dee^  ttoii^Vkvvk^ 

SO 
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with  the  spade,  anil  by  manuring  during  that  operation,  cither  with 
compost,  or  some  raw  materia},  suiuible  to  the  nature  of  the  soil. 

550.  Object  of  the  itork, — The  ostensible  and  ultimate  object  of 
the  work  is  the  raising  of  an  efficient  screen  of  tall  forest-trees  for  the 
shelter  and  protection  of  the  fruitful  area  from  the  pernicious  effects 
of  north  and  north-easterly  winds;  but  there  is  an  intermediate 
object  which  must  not  be  lost  sight  of,  and  that  is,  the  production  of 
an  ample  supply  of  young  wood  for  the  use  of  the  estate.  Flower 
sticks,  stakes,  and  poles,  of  various  sizes,  for  espalier  rails,  palisades, 
trellises,  and  fences,  will  be  required  in  abundance ;  and  these  must 
either  be  grown,  or  purchased  at  a  considerable  expense. 

Tho /(/j'?j2atio?i  of  the  screen  itself  will  also  be  a  source  of  much 
information  to  the  gardener;  for  he  thereby  will  not  fail  to  ac4{uirc 
great  practical  knowledge  of  the  pro]iagation  and  future  culture  of 
the  trees,  from  their  first  developement  in  the  seed-bed,  to  their  full- 
grown,  perfect  state. 

By  reference  to  the  plan,  the  situation  of  the  ])lantation  will  be 
found  to  bo  that  portion  of  ground  which  extends  in  a  direction  from 
cast  to  west,  along  the  whole  northern  boundary  of  the  garden  and 
orchards. 

551 .  Order  of  the  work. — This  will  be  exemplified  in  another  plan 
and  figure  at  No.  559;  but  it  may  be  premised,  that,  as  the  vegetable 
and  fruit  departments  will  for  a  time  require  almost  exclusive  atten- 
tion, the  planting  of  the  entire  screen  need  not  bo  undertaken  in  tbe 
first  instance.    It  will  suffice,  as  a  preliminary  step,  soon  after  planting 
tlic  heilge  fence,  to  trench  a  strip  of  ground  immediately  within  that 
fence,  eighteen  feet  broad,  for  the  reception  of  three  rows  of  cveN 
greens.     If  the  evergreen  oak  (Quercus  Ilejc),  were  of  more  rapid 
growth  than  it  is,  there  is  no  tree  which  could  compete  with  it  for 
beauty  of  form  and  foliage.     The  wood,  too,  of  this  tree  is  exceed- 
ingly durable;  but  as  rapidity  of  growth  is  here  of  some  consequence. 
I  must  be  compelled  to  admit  the  spruce  fir  into  the  extreme  boun- 
dary of  the  screen. 

"  The  Norway  fir^  or  common  spruce  fir,  {Pinns  Abies^Y  Loudon 
observes,  "  is  the  first  species  of  that  section  of  pines  iu  which  the 
leaves  are  solitary.  It  is  one  of  the  tallest  of  European  trees,  attahu 
from  100  to  150  feet  in  height,  with  a  straight,  but  not  thick  tnink, 
and  throwing  out  its  spreading  frond-like  branches,  so  as  to  form  an 
elegant  narrow  cone  of  vivid  green.*" 

552.  Method  of  planting. — The  strip  of  land,  eighteen  feet  wide, 
being  trenched,  the  holes  for  the  reception  of  the  fir-trees  mnatk 
prepared  with  the  utmost  attention  to  order  and  regularity.  The 
lino  iH  to  be  strained  very  lights  six  feet  within,  and  distant  fioDr 
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the  centre  of  the  hedge;  and  as  it  would  be  inconvenient  to  dig 
under  and  about  the  line,  a  groove  should  be  chopped  with  the  spade 
along  its  whole  length,  of  such  a  depth  as  not  to  be  obliterated 
daring  the  process  of  digging.  The  distances  between  the  holes, 
that  is  from  tree  to  tree,  can  be  regulated  by  the  rule,  or  by  a  stick 
ent  exactly  to  the  required  length.  In  selecting  the  trees,  choose 
Bach  plants  as  are  perfectly  healthy;  their  height  should  not  exceed 
a  foot,  nor  their  age  four  years.  Most  authors  are  of  opinion  that 
very  young  trees — the  fir  tribe  particularly-HSUcceed  better,  and 
thrive  more  rapidly  than  others  of  greater  age  and  larger  size.  Thus, 
the  "  Woodlands*^  says — "  in  the  case  otjirs  of  any  description,  (and 
the  same  may  be  said  of  the  cedar  and  cypress^)  there  ia  no  need  of 
any  mursery  at  all;  and  the  best  way  is  to  let  them  stand,  not  too 
thickly,  two  years  in  the  seed-bed,  and  then  put  them  at  once  into 
plantations.  They  will  not  bo  above  seven  or  eight  inches  high ; 
but  they  will  be  ten  feet  high  before  plants  put  out  at  four  feet  high 
will  have  attained  the  height  of  seven  or  eight  feet.  This  Miller 
saw  proved  in  numerous  instances,  and  I  am  sure  of  the  fact  from 
repeated  experience,  and  from  the  observation  of  my  whole  life.'**— 
—(Art.  Fir,  No.  254.) 

The  Eneyclopcedia  of  Gardening,  on  the  fir  tribe,  says,  that 
this  **  tribe  benefits  less  by  transplanting  than  the  non-resinous  trees, 
and,  therefore,  where  circumstances  admit,  the  better  plan  is,  after 
the  seedlings  have  stood  two  years  in  the  seed  bed,  to  remove  them 
where  they  are  finally  to  remain.'" — (No.  6997.) 

When  the  holes  are  ready,  let  as  many  trees  as  can  be  planted 
during  the  same  day  be  carefully  lifted,  so  as  to  preserve  all  their 
fibres  entire.  The  roots  of  evergreens — of  firs  particularly — should 
not  be  pruned  at  all,  unless  to  remove  bruised  or  injured  parts ;  for 
as  the  leaves  are  peculiarly  formed,  the  system  of  fibres  with  which 
they  are  connected,  must  correspond  with  that  peculiarity  of  struc- 
ture, and  therefore  are  to  be  considered  as  living  organs  or  channels 
of  nutrition  to  those  leaves,  and,  as  such,  necessary  to  their  preserva- 
tion. These  small  fir-trees,  then,  with  their  entire  roots,  are  to  be 
carefully  planted  in  the  holes  which  are  to  be  so  prepared,  that  the 
plants  may  stand  exactly /owr  feet  asunder.  In  placing  the  trees, 
covering  the  roots,  and  filling  up  the  holes,  observe  the  same  pre- 
cautions that  wore  recommended  in  planting  the  wall  fruit-trees  in 
the  garden  borders. 

One  row  of  the  trees  being  completed,  two  other  rows  are  to  be 
planted  exactly  in  the  same  manner,  and  at  the  same  distances :  the 
trees,  however,  are  to  be  placed  opposite  to  the  middle  of  the  inters 
vals  betw0en  those  of  the  previous  row.    Thus  proceedm^^tV^  >i!Ga«A 

^0  1 
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rows  of  firs  standing  each  four  feet  asunder,  including  the  space  of 
six  feet  between  the  hedge  and  tho  outermost  row,  will  occupy  a  belt 
of  tho  land  fourteen  feet  in  breadth.  The  number  of  the  fir-trees 
will  scarcely  exceed  five  hundred,  and  these  are  all  the  trees  that  it 
will  be  really  needful  to  purchase ;  all  others  may  be  raised ;  for 
while  the  firs  are  advancing  in  growth,  seed  and  nursery-beds  may 
be  formed  in  the  outer  garden  for  the  propagation  of  the  outer  trees, 
from  which,  in  the  course  of  three  or  four  years,  they  will  be  ready 
to  go  into  plantation ;  and  thus  the  important  and  pleasing  duty  of 
forming  the  screen  will  be  performed,  almost  exclusively,  by  the 
gardener  himself. 

553.  Preliminary  calculation. — The  oblong  plot  of  land  appro- 
priated to  the  plantation,  contained  originally  6400  square  yards;  it 
will,  as  we  have  seen  above,  be  reduced  fourteen  feet  on  each  side 
by  the  rows  of  fir-trees;  and  if,  in  addition,  we  allow  four  feet  more, 
as  an  interval  between  the  innermost  row  and  the  row  of  trees  next 
to  bo  planted,  the  plot  will  be  so  far  reduced  as  to  contain  only  5,032 
square  yards;  for  its  length  from  west  to  east  will  be  148  yards,  and 
its  breadth  from  north  to  south  thirty-four  yards. 

554:.  In  estimatinff  the  number  of  trees  which  may  be  planted  in 
any  given  extent  of  ground,  the  following  simple  rule  will  be  found 
extremely  useful.     First,  ascertain  the  extent  of  the  area  in  square 
yards,  by  multi])lying  the  length   into  the  breadth;    reduce  these 
yards  ^o  square  feet,  by  multiplying  by  9,  that  being  the  number  of 
square  feet  contained  in  a  square  yard.     Thus,  for  instance,  an  acie 
contains  4,840  yards,  and  that  sum  multiplied  by  9  will  yield  43,560, 
being  the  total  product  or  amount  of  square  feet  in  a  statute  acre. 
In  the  next  place,  determine  the  distance  in  feet  at  which  the  trees 
are  to  stand,  and  square  that  number — that  is  to  say,  multiply  it  into 
itself;   divide  tho  total  product  by  that  square  number,  and  the 
quotient  will  indicate  the  number  of  trees  which  the  piece  of  land 
will  contain. 

Thus,  at  one  foot  apart,  an  acre  of  land  will  contain  ....  43,500 
at  two  feet— the  pquore  of  2  being  4aB43^60-i-4>s  .  ,  10^890 
at  three  feet,  the  number  will  corre8i>oud  with  that  of  the 

square  yards 4,840 

at  four  feet — the  square  of  4  being  \Ga*43fiGO^lO^    .      S,78S 
at  six  feet-— the  square  of  6  being  S6s43,6eO-i-S6H  .    .    1^10 

555.  Selection  of  trees  for  planting  the  remaining  space  (^  5,03! 
yards. — It  would,  in  my  opinion,  bo  more  consistent  with  tb« 
philosophy  of  nature  to  plant  the  ground  with  only  one  kind  of  tree. 
As,  however,  I  have  to  combine  beauty  of  appearance  with  useful- 
nesa  of  design,  I  shall  select  two  or  three  species,  and  plant  edi 
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in  a  separate  belt.     These  trees  «ire  the  ash  (Fraxinus  excelsior J^ 
the  growth  of   which   is  very  rapid,  the  stem  straight,   and   the 
foliage  graceful. — The  locust  (Robinia  pseudo-acacia) ^  which  stands 
unrivalled  for  the  durability  of  its  timber,  the  exquisite  gracefulness 
of  its  light-green,  pinnated  leaves,  and  the  elegance  of  its  fragrant 
milk-coloured  flowers.     Of  this  fine  tree,  the  Encyclopedia  of  Gar- 
dening  says,  '*  The  timber  is  much  valued  in  North  America,  and 
said  to  be  superior  to  that  of  the  laburnum,  being  close-grained, 
bard,  and   finely  veined ;    and  in  America,  more  valued   by  the 
cabinet-maker  than  any  other  native  timber  whatever.     Pursh,  in 
his  valuable  Flora ^  asserts,  that  being  nearly  incorruptible  it  is 
equally  useful  for  posts  and  gates.     We  are  informed  by  a  friend, 
that  gate-posts  of  this  timber,  on  a  property  at  Baltimore,  have 
remained  for  nearly  a  century.     The  finely  pinnated  leaves,  and 
pendulous  white  odorous  flowers,  add  greatly  to  its  beauty.     Its 
value  is  scarcely  known  in  this  country."*'     (From  Caled,  Mem.  ii. 
414*.) — The  laburnum  (Cytisus  laburnum)^  of  which  the  Library 
(f  Entertaining  Knowledge  observes,  that  "  In  England  the  labur- 
num is  principally  cultivated  as  an  ornamental  shrub,  and  when  in 
bloom,  its  numerous  and  long  branches  of  yellow  flowers  have  a  very 
showy  appearance.     Laburnum  is,  however,  exceedingly  useful  as  a 
tree ;  and  wherever  very  hard  and  compact  timber  is  required  in 
small  pieces,  there  are  few  superior  to  it.     The  Romans  reckoned 
it  next  to  ebony;  though  it  be  not  so  hard,  or  so  perfectly  free  from 
grain,    it   is  much   more   tough   and   elastic.**'     (Vol.    II.  part  i. 
p.  132.) — The  live  oak  (Quercus  phellos  virens)^  a  tree  which  grows 
to  the  height  of  30  or  40  feet,  is  beautiful  in  its  appearance,  and 
prodaces  a  timber  of  exceeding  durability ;  however,  as  it  may  be 
very  difficult  to  procure  the  seeds  of  this  tree,  the  common  ever- 
green, or  Holme-oak  (Quercus  ilex)^   may  be  substituted  for  it. 
This  tree  will,  as  I  have  experienced,  attain  the  height  of  12  or  14 
feet  in  six  or  seven  years ;  and  it  seems  to  be  one  of  the  hardiest 
evergreens  in  nature, — for  I  never  saw  a  leaf  of  it  injured  by  any 
severity  of  weather  that  has  occurred  within  the  last  ten  years. 

•  The  above  qnotation  from  the  Caledonian  Memoirs,  accords  exactly  with 
the  facts  which  Mr.  Cobbett  has  been  labouring  to  impress  for  many  years  past. 
The  reader  who  is  desirous  to  obtain  ample  information  concerning  the  culture 
•nd  general  properties  of  the  aeada  or  American  loctui-tree,  is  referred  to  tlie 
PToodUmtU  of  that  writer— a  work  which  ought  to  bo  attentively  perused  by  every 
One  who  intends  to  phint  forest-trees,  be  his  political  sentiments  what  they  may. 
Ktr,  WiTHEBs's  Memoir y  page  23,  contains  some  interesting  circumstances  con- 
cerning the  rapid  growth  of  the  locust.  Miller  and  Dr.  Hunter  also  mention  the 
^reai  dunbilitj  of  the  timber. 
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A  few  standard  fmit-treea  can  with  propriety  bo  introduced  at 
the  southern  limits  of  the  screen ;  and  these,  with  some  berry- 
bearing  shrubs,  will  complete  the  plantation. 

556.  General  maxims  and  directions  for  planting  forest-trees. — 
Mr.  Withers  has  given  the  following  directions : — 

(1.)  Trench  14  or  18  inches  deep,  with  the  spade  or  plough,  aud 
put  on  as  much  manure  a^  if  turnips  were  intended  to  bo  sown. 

(2.)  Select  your  trees  according  to  soil  and  situation,  giving  tho 
preference  to  locust,  ash,  elm,  spanish-chesnut,  and  oak.  PlaDt 
each  sort  hy  itself  six  feet  apart,  and  where  these  will  grow  well, 
reject  the  fir-tribe  altogether. 

(3.)  Suffer  no  potatoes,  carrots,  or  other  crop  to  be  grown  among 
your  trees  ;  but  hoe  annually  four  or  five  times  for  three  years,  and 
after  that  period,  twice  a  year  for  four  years,  whether  weeds  appear 
or  not,  the  object  being  to  keep  the  soil  loose^  as  well  as  clean  upon 
the  surface. 

(4.)  If  you  prune^  proceed  cautiously,  and  merely  remove  com- 
peting branches,  and  shorten  those  that  whip  or  lash  surrounding 
trees. 

(5.)  Thin  early  and  carefully,  doing  httle  and  often,  and  sparing 
at  first  those  parts  exposed  to  the  north  and  east  winds.^-f'Xtf/fer  ^ 
Sir  W.  Scott,  125.) 

The  reader  should  bear  in  mind  that  the  foregoing  are  the  dire^ 
tionsof  an  experienced  planter:  his  plantations  speak  for  thenuelres, 
and  all  ho  writes  is  tho  result  of  practical  tuition. 

Nicol  is  of  opinion,  '^  that  generally  trees,  three,  or  at  most  four 
years  old  from  the  seed,  and  which  are  from  twelve  to  twenty-four 
inches  high,  will,  in  any  situation  or  soil,  outgrow  those  of  any 
size  under  eight  or  ten  feet,  within  the  seventh  year.^— f^jProf^' 
Planter.) 

Pontey,  planter  to  the  Duke  of  Bedford,  says,  ^'  None  but  good- 
rooted  plants  will  succeed  in  a  bad  soil ;  while  on  a  good  one, 
sheltered,  none  but  very  bad-rooted  plants  will  fail.  A  large  plant 
has  never  so  good  a  root  in  proportion  to  its  size  as  a  small  one; 
and  hence  we  see  the  propriety  of  using  such  on  good  soik  onfy* 
Small  plants  lose  but  few  of  their  roots  in  removal.  It  ahonld  nevff 
be  forgotten  that,  in  being  removed,  a  plant  of  two  feet  loflei  • 
greater  proportion  of  its  roots  than  a  tree  of  one ;  and  a  tree  of 
three  feet,  a  greater  proportion  than  one  of  two ;  and  so  on*  in 
proportion  to  its  former  strength  and  height :  and  thusi  the  lugs 
the  plants,  so  much  greater  is  the  degree  of  languor  and  weaknefl 
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into  which  they  are  thrown  by  the  operation  of  transplanting."" — 
ProfiL  Planter. 

557.  Heading  down. — This  should  never  be  practised  on  ever- 
greens; but  deciduous  tress  are  benefited  as  far  as  figure  is  con- 
cerned, by  a  judicious  performance  of  the  work. 

Forsyth  *'  transplanted  a  bed  of  oak-plants,  cutting  the  tap-roots 
near  to  some  of  the  side-roots  or  fibres  springing  from  them.  In  the 
second  year  after,  he  headed  one-half  of  the  plants  down,  and  left 
the  other  half  to  nature.  In  the  first  season,  those  headed  down 
made  shoots  six  feet  long  and  upwards,  and  completely  covered  the 
head  of  the  old  stem,  leaving  only  a  faint  cicatrix,  and  produced  new 
tap-roots  upwards  of  two  feet  and  a-half  long.  The  other  half  of 
the  plants  that  were  not  headed,  were  not  one-fourth  the  size  of  the 
others.*" — (Treatise  on  Fruit-Trees^  4to.  edition,  p.  144.) 

Sang,  who  completed  Walter  Nicol's  Planter'^s  Calendar^  in 
1812,  directs  that,  '^  after  the  trees  have  been  three  or  four  years 
planted,  such  as  have  not  begun  to  grow  freely  should  be  headed 
down  to  within  three  or  four  inches  of  the  ground.  The  cut  must 
be  made  with  a  pruning-knife,  in  a  sloping  direction,  with  one 
efibrt.  Great  care  should  be  taken  not  to  bend  over  the  tree  in  the 
act  of  cutting.  By  so  bending,  the  root  may  be  split — a  thing 
which  too  often  happens.  The  operation  should  be  performed  in 
March,  and  not  at  an  earlier  period  of  the  season,  because  the 
wounded  part  might  receive  much  injury  from  the  severe  weather 
in  January  and  February,  and  the  expected  shoot  be  thereby  pre- 
vented from  rising  so  strong  and  vigorous.  Bufibn,  in  a  memorial 
on  the  culture  of  woods,  presented  to  the  French  government  in 
1742,  says  he  has  repeated  this  experiment  so  often,  that  he  considers 
it  as  the  most  useful  practice  he  knows  in  the  culture  of  woods.**" — 
(Encye.  of  Gard.,  6894.) 

558.  Pruning  the  trees. — The  object  of  pruning  is  to  obtain  a 
clean  and  straight  stem;  therefore  in  cutting  a  shoot  or  small  branch, 
the  wood  of  the  stump  should  all  be  removed,  for  it  never  survives 
the  operation.  And  to  do  this  effectually,  I  think  the  wood  should 
be  icooped  or  hollowed  out,  to  the  depth  of  the  inner  surface  of  the 
bark ;  and  the  experimental  gardener  would  db  well  to  use  a  small 
sharp  gouge,  by  which  he  could  readily  remove  the  projecting  wood ; 
and  this  would  be  better  than  to  leave  it  in  the  tree,  where  it  must 
ultimately  form  a  knob.  It  is  the  bark  which  heals,  or  rather  covers 
the  wound :  this  fact,  therefore,  indicate!^  the  necessity  of  cutting 
outj  and  also  the  time  of  performing  the  operation,  which  should  be 
just  before  the  first  rising  of  the  sap.  With  respect  to  the  method 
of  pefformbg  the  work,  it  should  be  determined  by  the  consideration 
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that  etery  ticig  is  of  real  utility  to  the  plant,  Ilcnce,  in  pruuing  to 
obtain  a  clean  stem,  as  few  shoots  Bhould  ho  removed  as  possible. 
If  tlie  operation  be  commenced  in  the  third  year  after  heading  down, 
cut  off  with  a  very  sharp  pruning-knifc  those  shoots,  and  those  only, 
which  were  the  growth  of  the  first  year,  leaving  entire  all  the  shoots 
of  the  two  succeeding  years.  The  rule  will  likewise  hold  good,  if 
the  pruning  be  not  commenced  till  the  fourth  year.  Proceed  thus 
annually,  removing  the  lowest  tier  of  shoots,  till  the  stem  attain  the 
desired  length. 

559.  Final  arrangement  of  the  trees, — By  referring  to  the 
annexed  fig.  29,  the  reader  will  be  enabled  to  trace  the  order  in 
which  I  propose  to  complete  the  screen  plantation,  a,  a,  ^, «,  show 
the  hedge  fence,  within  which  the  three  rows  of  fir-trees  are 
arranged  in  what  is  termed  the  diamond,  or  quincimx  order.  TLe 
dots  represent  the  trees,  but  not  the  exact  distances ;  for  had  that 
been  attempted,  they  would  have  been  so  crowded  as  to  be  almost 
indistinct. 

Fig.  29. 
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No.  1  is  a  belt  ten  yards  wide ;  it  is  designed  to  be  planted  with 
ten  rows  of  a«^-trees — the  first  row  to  stand  on  the  line  immediately 
within  the  innermost  row  of  firs,  the  trees  one  yard  apart  in  the 
rows ;  as,  therefore,  the  belt  contains  1 480  square  yards,  it  will 
receive  just  so  many  ash-trees. 

No.  2  is  another  belt,  twelve  yards  wide — this  is  to  be  planted 
with  eighteen  rows  of  pseudo-acacias,  or  locusts.  The  rows  will  be 
two  feet  apart,  the  phtnts  two  feet  asunder,  and  the  piece  of  land 
containing  15,984  square  feet — ^this  sum  divided  by  4,  will  ff^ 
3,996  locust-trees. 

No.  3  and  4,  each  three  yards  broad.  They  are  to  be  planted-' 
the  one  next  the  locusts,  with  three  rows  of  laburnums,  the  jdants 
a  yard  apart ;  the  other  immediately  below  that,  with  three  rowf  of 
the  7ir^,^  or  evergreen  oak,  at  the  same  distancesas  the  Ubumnnu— 
each  space  containing  444  yards,  will  also  receive  444  trees. 

The  screen,  with  respect  to  forest-trees,  will  thna  be  oomplete; 
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and  it  will  be  found  to  contain  nearly,  if  not  exactly,  6,875  trees, 
including  the  firs.  The  acacias  are  planted  in  the  close  order  recom- 
mended, because  stakes  of  that  very  durable  wood  will  soon  be 
required.  These  trees  grow  rapidly,  and  many  hundreds  will  be 
ready  for  cutting  in  two  years  after  heading  down.  If  the  screen 
be  80  arranged,  and  particularly  if  it  command  the  advantage  of  a 
natural  slope  from  north  to  south,  the  eftect  produced  by  the  contrast 
of  tints  will,  in  a  few  years,  be  truly  beautiful,  if  not  grand.  Should 
the  laburnum  be  objected  to,  six  rows  of  the  evergreen  oaks  may  be 
planted,  and  these  would  add  density  to  the  mass  of  dark  evergreen 
foliage,  which  would  contrast  very  finely  with  the  airy  spray,  and 
lively  green  tint  of  the  acacias. 

No.  5.  The  strip,  four  yards  in  width,  may,  with  great  propriety, 
be  stocked  with  standard  fruit-trees.  Thus,  seven  apple-trees,  twenty 
feet  apart,  can  be  planted  in  the  middle  of  the  space ;  and  in  front 
of  these,  six  damson,  or  six  walnut-trees,  or  three  of  each,  but 
opposite  to  the  intervals  between  the  apple-trees,  and  at  least  five 
feet  in  advance  of  them. 

The  narrow  strip  below  5,  should  not  be  planted  with  any  trees 
which  could  occasion  drip,  because  of  its  proximity  to  the  garden 
and  orchards;  however,  it  would  suit  a  row  of  Barberry  shrubs, 
planted  at  six  or  seven  feet  asunder ;  and  if  a  rill  of  water  were  led 
into  the  strip,  and  a  quantity  of  bog  earth,  or  good  leaf  mould, 
substituted  for  the  natural  soil,  an  abundant  supply  of  the  cranberry 
could  be  obtained:  even  the  bilberry^  or  whortleberry,  might  be 
made  to  grow,  but  it  should  be  distant  from  the  water,  as  it  is 
naturally  found  growing  in  peat  earth,  upon  high  heath  grounds, 
where  water  is  never  known  to  stagnate. 

660.  There  are  many  other  trees  which  are  suitable  to  screen- 
plantations  ; — such  are  the  hickory,  Juylans  alba ;  the  Spanish  or 
American  chesnut,  Fagus  Castanea;  the  tulip-tree,  Liriodendran 
tvlipifera ;  and,  though  a  tree  of  but  humble  pretensions,  yet  one 
that  might  bo  rendered  very  ornamental  as  well  as  serviceable,  is 
the  common  elder,  Sambucus  Nigra.  If  this  tree  be  raised  from 
seed  it  grows  with  rapidity,  and  may  be  taken  when  two  years  old 
into  plantation :  there,  being  headed  down  and  kept  pruned  of  its 
lower  shoots,  it  will  produce  an  erect  stem,  and  a  fine  head.  If 
none  be  admitted  into  the  screen,  I  would  recommend  that  a  few 
rods  of  ground  be  set  apart  for  elders,  which  at  first  may  be  planted 
three  feet  apart,  and,  finally,  thinned  to  stand  six  feet, distances, 
tree  from  tree. 

661,  Future  care  of  the  plantation. — It  is  acknowledged  by 
all — and  some  have  objected  to  the  ^^  culture  system'^  on  tUat  v^r^ 
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account — that  tho  success  of  a  plantation  depends  greatly  upon  tho 
care  which  is  bestowed  in  keeping  tho  ground  open  in  texture,  and 
wholly  free  from  weeds.  Pontey  observes,  "  that  wherever  preparing 
the  soil  for  planting  is  thought  necessary,  that  of  cultivating  it  for 
some  years  afterwards  will  generally  be  thought  the  same,  for  where 
quick  growth  is  essential,  cleanliness  of  appearance  is  usually  of 
consequence.^ 

'^  A  plantation  ought  to  be  kept  as  clean  as  a  hop-garden ;  and, 
like  that  of  a  hop-garden,  ought  to  be  dug  with  a  fork  every  winter. 
It  is  best  not  to  dig  too  early,  because  the  ground  runs  together  in 
consequence  of  the  quantity  of  the  wet  that  falls  upon  it  before  the 
spring  ;  late  in  February  or  early  in  March  is  time  enough  to  dig  it. 
The  winds  in  March  dry  it  through  and  through,  and  then  the  raius 
in  April  and  May  make  it  fine  and  light  all  the  summer,  easy  to  hoe, 
and  the  weeds  easily  kept  down."" — (Woodlands^  No.  81.) 


SECTION  II. 

Part  I. 

NATURAL  HISTORY  AND  CULTIVATION  OF  ESCULENT 

VEGETABLES. 

Subject  1.    Mustard: — Sinapis ;  CrucifercB,     Class  xv.    Order i. 

Tetradynamia  Seliquosa^  of  Linnseus. 

562.  There  are  two  species  of  the  cultivated  mustard,  both 
natives  of  Britain.  The  genus  Sinapia  ranks  among  those  planti  of 
the  order  whose  ^'  cotyledons  are  folded  and  incumbent.  The  essen- 
tial generic  character  is  a/?oe?,  nearly  cylindrical;  beaked,  with  two 
valves.     Seeds  nearly  globular.     Calyx  closed/^ 

663.  The  White  Mustard,  Sinapis  Alba^  haa  light  green 
leaves,  almost  all  lyrate,  toothed,  roughish.  Flowere^  numenxHi 
yellow ;  eeede^  rather  few,  large,  pale,  yellowish  brown.  It  growi 
in  com  fields,  and  flowers  in  June  and  July.  The  young  heri^ 
when  the  seed-leaves  are  fully  expanded,  and  the  true  leavaBi  (' 
plumelet,)  have  emerged  from  between  them,  is  used  m  a  nln^ 
The  ripe  seeds  were  a  few  years  since  reconmiended  to  be  tnken 
whole,  as  a  tonic  and  detergent;  and  the  public  was  amiued  fbr  ft 
time  with  the  inflated  accounts  of  the  medicinal  virtoai  of  tbii 
fft/xnulaat,  for  debility  of  the  digestive  organs. 
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564.    The  Black  Mustard,  Sinapis  Nigra.    Flowers^  smaller 
than  those  of  the  foregoing  species ;  calyx^  yellowish ;  aeeds^  several, 
brown.    When  ground,  they  produce  the  common  flower  of  mustard 
that  is  used  for  the  table.     The  plant  is  extensively  cultivated  in 
the  Isle  of  Thanet,  in  fields,  for  the  London  market.     ^'  If  the 
aeeds,^  Dr.  CuUen  observes,  '^  be  taken  fresh  from  the  plant  and 
ground,  the  powder  has  little  pungency,  but  is  very  bitter ;  by  steep- 
ing in  vinegar,  however,  the  essential  oil  is  evolved,  and  the  powder 
becomes  extremely  pungent.    In  moistening  mustard-powder  for  the 
table,  it  may  be  remarked,  that  it  makes  the  best  appearance  when 
rich  milk  is  used ;  but  the  mixture  in  this  case  does  not  keep  good 
for  more  than  two  days.^ 


Subject  2.     Cress,   Garden  Cress,   or  Pepper    Wort : — Lepidium 
Sativum,     Class  xv.     Tetradynamia  of  Linnaeus. 

565.  Cre98  is  one  of  those  plants  whose  seeds  have  been  denomi- 
nated Pdycotyledonous — ^for  the  seeds  are  divided  into  six  lobes.  It 
produces  whitish  flowers  in  June  and  July,  and  ripens  its  seeds  in 
the  autumn.  There  are  three  varieties  of  the  garden  cress,  all  of 
which  are  used  as  salads. 

1.  The  common  plane-leaved,  chiefly  cultivated. 

2.  The  curled-leaved,  more  handsome  as  a  garnish. 

3.  The  broad-leaved,  sometimes  used  for  rearing  turkeys. 

566.  OuUitation  of  mustard  and  cress. — If  the  weather  be  open 
and  mild,  the  seeds  may  be  sown  early  in  February,  in  beds  and 
borders  of  the  natural  ground ;  but  still  it  will  be  prudent  to  shelter 
ibe  beds  either  with  a  frame  and  lights,  hand-glasses,  or  a  covering 
of  mats  placed  over  hoops  stretched  across  the  beds.  Select  a  spot 
of  dry,  light  earth,  dig,  and  break  it  well  till  it  becomes  very  fine, 
and  then  rake  the  surface  smooth.  Draw  some  shallow  drills  with 
the  point  of  a  small  stick,  or,  what  may  be  better,  lay  a  straight  thin 
rod  along  a  line,  and  press  it  into  the  ground,  so  as  to  form  a  groove. 
In  this  drill  or  groove  sow  the  seeds  very  thick,  and  sift  over  them 
about  a  quarter  of  an  inch  of  earth.  If  protection  is  to  be  used 
apply  it  directly;  give  much  air  as  soon  as  the  plants  appear,  if  the 
weather  be  fine.  These  plants  are  successfully  grown  on  a  vinery 
floor. 

567.  About  the  middle  of  the  month  sow  again,  and  repeat  the 
sowings  once  in  ten  days  or  a  fortnight  throughout  the  summer,  if 
salading  be  in  constant  request.  When  the  plants,  both  under  cover 
and  in  the  open  ground,  begin  to  come  up,  they  often  raise  the  earth 
in  a  kind  of  cake  upon  their  tops.    They  may  be  te\\Qy^  Stotn  \\>^\r| 
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using  a  small  whisk,  or  light  heath  broom ;  this  will  scatter  the 
earth,  and  the  plants  will  rise  regularly. 

When  the  plants  are  attacked  with  hoar  frost,  water  them  out 
of  a  pot  with  the  rose  on,  before  sun-rise,  in  order  to  wash  off  the 
rime. 

568.  Cress  is  more  tardy  in  its  growth  than  mustard,  therefore  it 
ought  to  be  sown,  three  or  four  days  at  the  least,  prior  to  the  sowing 
of  the  mustard,  which  is  to  be  used  as  salad  with  it.    "  When  crops 
arc  in  demand  throughout  winter,  either  sow  in  a  moderate  hot-bed, 
or  in  cradles,  to  bo  placed  in  a  stove ;  pans  filled  with  rotten  tan  are 
to  be  preferred  to  pots  or  boxes  with  mould.     From  the  last  fort- 
night of  October  till  the  first  of  March  it  will  be  mostly  fruitless  to 
sow  in  the  open  garden  ;  but  a  terrace,  sloping  south,  under  a  frame, 
may  be  used  at  the  decline  of  the  year  and  most  early  part  of  the 
spring,  as  the  intermediate  step  between  the  open  garden  and  hot- 
bed, if  more  within  the  means  at  command.     During  this  interval, 
some  market-gardeners  sow  it  just  within  the  glasses  which  cover 
the  larger  plants.^^     Both  cress  and  mustard  are  occasionally  raised 
on  porous  earthenware  pyramids,  with  gutters  or  ledges  on  the  sides. 
They  also  may  be  raised  on  a  piece  of  moistened  flannel  placed  in  a 
dish,  and  kept  very  wet.     This  is  one  among  the  many  facts  that 
may  be  brought  forward  in  proof  of  the  conversion  of  pure  water 
into  carbon.     Mr.  Hume,  I  believe,  says,  that  ho  has  raised  salad 
upon  moistened  metallic  oxides.     Now,  although  the  plant  might 
possibly  derive  a  portion  of  oxygen  from  the  oxide,  from  whence 
could  it  obtain  carbon  and  hydrogen,  unless  it  were  from  the  water 
or  the  metallic  base  ?     There  is  the  atmosphere,  to  be  sure,  to  be 
taken  into  consideration;    but  in   all   these  inquiries  we  are  ap- 
proaching to,  rather  than  avoiding  the  conclusion,  that  air  and  water 
agree  in  their  constituents,  and  that  plants  derive  all  their  elements 
from  the  bases  of  water. 

o()9.  Saving  the  seed, — Reserve  a  few  rows;  the  plants  will 
flower  in  June  and  July,  and  produce  ripe  seed-vessels  iu  two  or 
three  months.  They  should  then  be  pulled  up,  and  laid  upon  large 
sheets  of  paper,  or  a  cloth,  in  a  dry,  airy  barn  or  shed,  till  the 
moisture  be  wholly  exhaled ;  the  seeds  may  then  be  rubbed  out 

Subject  3.  Corn  Salad — Lamu'*s  Lettuck  : — Fedia  olitorla^  olim, 
Valeriana  Locusta ;  Valerianew.  Class  lii.  Order  i.  Trianiria 
Monopynia  of  Linnaeus. 

570.  Corn  salad. — Its  essential  generic  character  is— i7<NMi^ 
superior^  or  above  the  receptacle.    "  Corolla^  5-cleft,  protuberant  at 
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the  base.  Capsule^  crowned  with  the  toothed  calyx,  without  valves, 
of  one  to  three  fertile  cells.  Seeds^  solitary .''^  Native,  in  cornfields 
and  light  cultivated  ground ;  lower  leaves  spatulate,  stalked ;  upper 
ones  sessile,  sometimes  jagged ;  flowers  pale  blue,  in  round  heads, 
none  at  the  forks  of  the  stem.  It  flowers  from  April  to  June,  and 
produces  seed  in  July  and  August. — (Enff,  Flora.) 

Com  salad  is  used  through  the  winter,  and  early  in  spring,  partly 
aa  a  substitute  for  small  lettuces,  and  partly  to  increase  the  variety 
of  small  salad  herbs.  Loudon  says,  that  it  has  long  been  a  favourite 
in  France,  under  the  denominations  of  mdche^  dotice^  salade  de 
CianoifiS^  and  pouls  grasse, 

571.  CuUure. — A  quarter  of  an  ounce  of  seed  will  sow  a  bed 
broad-cast,  of  four  feet  by  Ave.  Sow,  first  in  August,  and  again  in 
September,  for  winter  salad,  and  prefer  small  drills.  The  plants, 
when  about  an  inch  high,  are  to  be  thinned  to  three  or  four  inches 
distance.  For  the  summer  supply,  sow  once  a  month,  from  March, 
and  cut  the  crops  when  they  are  in  a  young  and  tender  state,  as 
they  are  apt  to  became  rank  during  dry  weather.  The  seeds  may 
be  saved  and  preserved  in  the  manner  directed  for  mustard  and 
cress. 


Subject  4.    Indian   Cress,  or   Nasturtium  :  —  TropcBolece ;    Tro- 
pceolum  majus.     Class  viii.  Order  i.     Octandria  Monogynia  of 
Linnseus. 

Elssential  generic  character  is,  calyxy  five-parted.  Corolla^  of  five 
unequal  petals,  the  upper  one  large,  tailed  behind.  Seed-vessel^ 
a  ihree-lobed  germen,  succeeded  by  three  roundish  furrowed  berries, 
with  three  seeds. 

572.  Indian  Cress  ''  is  a  hardy  annual,  a  native  of  Peru,  intro- 
duced in  1686.  The  stalks,  if  supported,  will  rise  eight  or  ten  feet 
high ;  the  leaves  are  peltate,  or  have  their  petiole  fixed  to  the  centre 
of  the  leaf;  the  flowers  are  very  showy,  of  a  brilliant  orange- colour, 
and  continue  in  succession  from  July  till  destroyed  by  the  frost.  In 
its  native  country  it  endures  several  seasons ;  but  here,  being  unable 
to  sustain  our  winter,  it  is  treated  as  an  annual  plant,  and  requires 
to  be  sown  every  year." — {Enc.  Gard,  416.) 

I  have  however  noticed  that  it  will  sow  itself,  and  rise  year  after 
year,  in  despite  of  pulling  up  and  deep  digging :  to  preserve  order 
and  regularity  of  growth,  it  must  doubtless  be  sown  and  protected ; 
but  the  plant  furnishes  decisive  evidence  of  the  hardihood  of  its 
seeds,  which  remain  without  injury  under  the  surface  of  the  ground, 
even  in  rigorous  winters.     '^  The  flowers  and  young  IqaiN^  ^x^  Ix^ 
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qucntly  eaten  in  salads :  they  have  a  wami  taste,  like  tlie  common 
cress,  thence  the  name  of  nasUtrtium,  The  flowers  are  also  used  as 
a  garnish  to  dishes,  in  which  they  form  a  brilliant  contrast  with  the 
flowers  of  borage.  The  berries  are  gathered  green  and  pickled,  in 
which  state  they  form  an  excellent  substitute  for  caper8."^(/diww, 
411.) 

573.  Culture. — It  is  raised  from  seed  of  the  preceding  year,  of 
which,  one  ounce  will  sow  twenty-five  feet.  Sow,  between  the 
middle  of  March  and  the  end  of  April,  in  a  little  drill.  Tlie  plants 
will  grow  in  almost  any  soil,  but  a  light  loam  is  preferred.  As  they 
advance  to  the  height  of  a  few  inches,  they  will  require  to  be 
supported  either  by  stoutish  stakes,  or  by  a  light  trellis ;  therefore,  it 
will  be  best  to  sow  the  seed  near  a  fence  or  railing,  against  which 
the  plants  are  to  be  trained. 

The  berries  may  be  gathered  for  pickling  when  they  attain  their 
full  growth,  but  are  still  in  a  green  and  tender  state. 

574.  To  save  the  seed. — Leave  a  number  of  the  berries  to  attain 
maturity,  which  they  will  do  in  August  and  September.  Then 
gather  and  spread  them  on  sheets  of  paper  to  dry. 

Subject  5.  Parsley  : — Apium  Petroselinum ;  Umbelliferco.   Class  v. 
Order  ii.   Pentandria  Digynia  of  Linnaeus.— Z7»i6rffa to. 

575.  The  essential  generic  character  has  been  described  under 
the  article  Celery,  page  303.  ''^Parsley  is  a  hardy  biennial,  a  native 
of  Sardinia,  and  introduced  in  1548.  It  is  so  common  as  to  be 
naturalized  in  several  places  of  England  and  Scotland.  The  root- 
leaves  are  compound,  and  much  curled  in  some  varieties.  The 
flowers  arc  pale  yellow,  and  appear  in  June ;  they  have  osually  one 
leaflet  at  the  origin  of  the  universal  umbel ;  and  an  involucre  of 
from  six  to  eight  short  folioles,  fine  almost  as  hairs  to  the  partial 
VimhQ\:'—{Enc.  Gard.  4082.) 

57().  The  Varieties  are,  the  common  plane-leaved  pardey,  the 
curled-leaved,  and  the  broad-leaved  Hamburgh  parsley.  The  two 
first  are  used  as  pot-herbs  for  broths,  soups,  and  sauce,  also  as  i 
garnish.  The  third  variety,  or  Hamburgh,  is  cultivated  for  iti 
esculent  carrot-shaped  roots,  which  are  boiled  like  pusneps.  It  ii 
in  season  during  the  autumn. 

577.  Culture  of  the  garden  parsley. — The  seed  is  to  be  sown  is 

good  clean  earth,  in  drills,  as  edgings  to  borders  or  garden  plots;  or 

it  may  be  raised  in  beds  in  the  compartments.     The  drills  an  to  be 

made  about  half  an  inch  deep,  and  nine  inches  asunder ;  the  seed  ii 

then  to  he  sown  regolaTVy,  asid  uot  very  thiokly,  and  eormd  with 
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fine  earth.  The  plants  will  not  rise  iu  less  than  a  month  or  six 
weeks,  as  the  seeds  do  not  germinate  rapidly.  One  sowing  will 
furnish  a  supply  for  a  year,  or  even  for  sixteen  months ;  but  it  will 
always  be  prudent  to  sow  annually  in  Mareh,  or,  as  I  believe,  in 
November,  to  come  in  early  in  the  spring.  Then,  in  June  or  July, 
when  the  plants  grow  rank  and  full,  they  may  be  cut  down  nearly 
to  the  surface,  which  will  cause  them  to  sprout  afresh,  full  and 
stocky,  and  these  will  continue  in  perfection  during  the  winter,  and 
till  the  fresh-sown  plants  come  into  season.  In  July  of  the  second 
year,  they  will  shoot  up  for  flower,  and  produce  ripe  seeds  in  the 
autumn. 

578.  Cultivation  of  the  Hamburgh  parsley, — Dig  a  piece  of  light 
ground  in  an  open  situation.  Sow  the  seed  thinly  and  regularly, 
either  in  shallow  drills  eight  or  nine  inches  apart,  or  broad-cast  over 
the  surface ;  and  rake  it  in,  making  the  earth  of  the  bed  level,  by 
patting  it  gently  with  the  back  of  the  spade.  When  the  plants 
attain  the  height  of  two  or  three  inches,  thin  them  out  till  they 
stand  six  inches  asunder  at  the  least.  Keep  the  beds  free  from 
weeds,  and  the  roots  will  grow  to  a  considerable  size  by  the  autunm, 
and  continue  fit  for  use  during  the  winter. 


Part  II. 

OPERATIONS  IN  THE  VEGETABLE  GARDEN,  FOR  THE  MONTH 

OF  OCTOBER. 

579.  Sow — small  salading  (568)  ;  lettuces  (484)  ;  radish,  &c. ; 
in  the  first  week. 

Mazagan  beans  (22) ;  peas,  the  early  frame ;  at  the  end  of  the 
month. 

Plant — slips  of  many  kinds  of  the  sweet  herbs;  early  in  the 
month. 

JVa»«pfor;iif— endive  (489) ;  lettuce  (483)  ;  into  warm  borders. 

Early  York  cabbage  (111)  ;  about  the  middle  or  latter  end. 

A  few  fine  roots  of  beet,  carrot  (74),  and  parsnep ;  to  produce 
Beeci. 

Dig  up  carrots,  parsneps,  beet,  Hamburgh  parsley ;  a  few  roots 
for  early  supply,  or  to  preserve  in  sand.  Potatoes,  the  winter  stock, 
for  pitting  (211,  212),  or  storing  in  dry  cellars  or  sheds. 

Earih  up  celery  in  the  trenches;  and  endive,  as  directed  at 
(490),  to  blanch  it. 

Clear  from  weeds,  the  beds  of  winter  GpmacYi)  \Q»\i\\!^Q>  Xsto^s^^ 
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cabbages,  &c. ;  and  dig  lightly,  and  draw  earth  to  the  stems  of  all 
the  hramca  tribe. 

Hoo,  rake,  destroy  weeds,  remove  litter  of  every  kind. 

Prepare  to  protecty  by  arching  over  with  hoops,  &e.,  those  beds 
or  patches  of  tender  crops  which  are  to  bo  covered  with  mats  or 
tarpauliug  during  frosty  and  severe  weather. 


SECTION  III. 


Part  I. 


NATURAL  HISTORY  AND  CULTIVATION  OF  BERRIED  FRUITS. 

Subject  1.     The  Strawberry: — Fraparia ;    Rosacece,     Class  xii. 
Order  iii.   Icosandria  Polygynia  of  LinniBUS. 

5S0.  The  essential  generic  character  of  the  genus  Fragaria  is, 
according  to  The  English  Flora^  "  Calyx^  10-cleft.  Seeds^  naked, 
even,  on  the  surface  of  a  pulpy,  deciduous  receptacle.^  The  nitive 
species  arc  two  in  number : — 

First.  Fragaria  resca^  wood  strawberry.  Boot,  rather  woody, 
blackish,  with  many  fibres,  sending  out  many  runners.  Stems,  four 
or  five  inches  high,  with  soft  spreading  hairs.  Leates,  mostly  radical, 
that  is,  not  attached  to  the  ascending  flower  stem;  two  latent 
leaflets,  unequal  at  the  base.  Floteers,  erect,  white;  /botstalis, 
hairy.     Fruity  drooping,  deep  scarlet. 

Second.  Fragaria  elatior,  hautboy  strawberry.  More  hairy  in 
every  ])art;  the  essential  dificrence  consists  in  the  long,  or  defleisd 
hairs  of  all  the  flower-stalks  as  well  as  foot-stalks.  Flowers,  white 
generally,  but  not  always;  imperfectly  dioecious;  tliose  on  one  plant 
liaving  chiefly  the  stamens  perfect,  whilst  another  bean  the  moit 
complete  pistils.  The  fruit  in  the  true  hautboy,  {kaut,  high,  el^ 
vated ;  bois,  wood,)  known  by  its  larger  size,  dark  hue,  and  peenliar 
musky  flavor.  Dr.  Smith  observes,  that  he  has  never  $sen  it  wild, 
but  lie  says  that  it  is  found  "  in  a  wood  to  the  west  of  Tring,  Herfe- 
fordsbire,  certainly  wild,  and  in  Charlton  forest,  Suasexr — {EngUA 
Flora,  Fragaria,  Vol.  II.) 

'J  iio  cultivated  species  or  varieties  are  thua  notioed  in  the  A9- 
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dopuddia  of  Gardening.  "  Knight  (Hort.  Trans.,  Vol.  III.,  207,) 
considers  the  grandifiora,  or  pine,  the  Chiloensis,  or  Chili,  and  the 
Virginlana,  or  common  scarlet,  (the  first  supposed  to  be  a  native  of 
Surinam,  the  second  of  Chili,  and  the  third  of  Virginia,)  to  be  varie- 
ties only  of  one  species;  as  all  may  be  made  to  breed  together  indis- 
criminately. The  fruit  has  received  its  name  from  the  ancient 
practice  of  laying  straw  between  the  rows,  which  keeps  the  ground 
moist,  and  the  fruit  clean.  They  are  natives  of  temperate  or  cold 
climates,  as  of  Europe  and  America.  The  fruit,  though  termed  a 
berry,  is,  in  correct  botanical  language,  a  fleshy  receptacle.'**  (4712.) 
581 .  The  species  ar  varieties  arc : — 

The   scarlet   (F,   Virginiana )y  fmit 

roundisli,  scarlet  coloured. 
The  rosebeny  (F.  Virg.  var.),  larger, 

and  very  prolific. 
The  Downton  (F.  Virg.  var.),  largo, 

irregular,  cockscomb-like. 
The  Carolina  (F.  CaroiiniensisJ,  red. 
The  ChiU  (F.  ChUoensuJ,  whitish. 
Keen's  Imperial,  or  new  Cliili  (F. 

ChiL  var.),  a  large  showy  fruit, — 

•*  Keen's  seedling." 


The  pine  (F,  Grandi/hra ),^-ihe  red 

and  the  white,  or  greenish  tinted, 

rich  flavoured. 
The  Alpine,  or  prolific  (F.  Coilinaj, 

bears  from  June  to  November; 

two  sorts,  the  white  and  the  red. 
The  one-leaved  (F,  Monophylla),  the 

pulp  of  the  fruit  pink-coloured,  a 

native  of  South  America. 
The  Elton,   Knight's  seedling,  long, 

conical,  deep  scarlet. 

682.  Propagation. — The  strawberry  increases  every  year  by 
mickers  from  the  parent  i*oot,  and  also  by  protruding  abundance  of 
ranners,  which  extend  in  all  directions,  and  take  root  at  every  joint 
or  bud.  Of  these  suckers  and  runners,  new  plantations  are  formed 
either  in  August,  September,  October,  or  March.  It  only  remains 
to  ascertain  the  readiest  and  best  method  of  propagation,  in  order 
to  ensture  the  most  abundant  produce  of  the  finest  fruit, — and  I  shall, 
therefore,  according  to  the  plan  I  have  heretofore  pursued,  adduce 
8ev«^  good  authorities ;  but  as  it  is  now  admitted  that  the  straw- 
berry termed  "  Keen's  seedling,''''  and  that  known  by  the  name  of 
the  *'^pine,^  are  the  favourites  of  the  day, — and  as  Mr.  Keen,  nursery- 
man at  Isleworth,  has  published  particular  directions  for  the  culti- 
vation of  his  strawberry,  I  shall  copy  them  at  length,  in  the  belief 
that  by  referring  to  the  authority  of  the  first  cultivator  of  the 
then  period  (1829),  I  shall  not  only  simplify  the  directions,  but  enable 
the  domestic  gardener  to  commence  his  operations  with  the  greater 
confidence  of  ultimate  success. 

583.  Site  and  Soil,  according  to  Harrison. — "The  strawberry 
should  always  have  an  open  situation,  well  exposed  to  the  sun  and 
air ;  and  a  light  rich  loam  to  the  depth  of  twenty  inches  at  least. 
I  always  find  that  strawberries  succeed  the  best  when  planted  in 
rtngle  rows.    The  season  which  I  prefer  for  planting  va  thi^  ^tvkv%, 
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generally  about  the  end  of  March,  varying  according  to  the  fecasou. 
the  soil  in  which  they  are  to  bo  planted  should  be  enriched  with 
well-rotted  manure  (cow's  dung  is  what  I  prefer)  more  or  less, 
according  to  the  kind  of  strawberry  to  be  i)lanted ;  the  pine,  impe- 
rial, and  the  strong-growing  kinds,  must  not  have  so  much  manure 
by  a  great  deal  as  the  roseberry,  boss-stock,  hautboy,  and  the  less 
vigorous  sorts,  because  too  much  manure  causes  the  former  to  run 
into  leaf." 

584.  Mr.  Keensgenei-al  directions.— Hq  says—"  I  will  commence 
with  a  general  detail  of  my  practice ;  this  may  bo  considered  as 
applicable  to  all  the  varieties  of  the  strawberry ;  and  afterwards,  in 
noticing  each  kind  that  I  cultivate,  I  will  specify  such  peculiarities 
of  treatment  as  are  exclusively  applicable  to  each. 

585.  In  preparing  the  soil  for  straicberries. — "  If  it  be  new,  and, 
as  is  frecpiently  the  case,  very  stiff,  it  should  be  trenched;  but  if  the 
bottom  spit  of  soil,  as  sometimes  happens,  bo  of  an  inferior  quality, 
I  then  recommend  only  a  simple  digging,  placing  dung  at  the  bottoiiL 
underneath  the  mould  so  dug;  on  the  contrary,  should  the  land  have 
been  kept  in  a  high  state  of  cultivation,  or  be  good  to  the  full  JcjJth, 
it  will  bo  advisable  for  the  bottom  spit  to  be  brought  up  to  the  loji. 
placing  the  dung  between  the  two  spits.  The  best  way  to  ol)taiii 
new  plants  is,  by  planting  out  nmners  in  a  nursery,  for  the  expre^J 
purpose,  in  the  previous  season;  for  it  is  a  very  bad  plan  to  8U])ply 
a  new  plantation  from  old  plants.  With  respect  to  the  time  of 
])lanting,  1  have  always  found  the  month  of  March  better  than  any 
other.  Sometimes,  when  my  crops  have  failed,  I  havo  had  ruinuTs 
planted  in  the  autumn,  for  the  following  year,  but  those  have  always 
(lisap]>ointed  my  expectations.  I  plant  them  in  beds,  coutaiuin;; 
three  or  four  rows,  and  the  ))lants  in  each  row  at  a  certain  distauce 
from  each  other,  leaving  an  alley  between  each  bed,  the  distance 
between  the  rows  and  the  plants  in  the  rows,  as  well  as  the  width  of 
the  alleys,  depending  on  the  kind  of  the  strawberry  to  be  planted. 

580.  General  culture, — "  After  the  beds  are  planted,  I  always  keep 
them  as  clear  of  weeds  as  possible,  and  on  no  accoimt  allow  any  crop 
to  be  planted  between  the  rows.  In  the  autumn  I  always  hare  the 
rows  dug  between,  for  I  find  it  refreshes  the  plants  materially;  an' 
I  recommend  to  scatter  in  the  spring,  very  lightly,  some  looso  strav 
or  dung  between  the  rows.  It  serves  to  keep  the  ground  DioiA 
enriches  tho  strawberry,  and  forms  a  clean  bed  for  the  trusses  of  frui^ 
to  lie  upon.  A  short  time  before  tho  fruit  ripens,  I  always  rat  of 
tho  runners  to  strengthen  tho  root,  and  after  die  fruit  is  gathered,  I 
have  what  fresh  runners  have  been  made  taken  off  with  a  requoi^ 
book^  together  with  tUe  outside  leaves  around  the  main  phnt;  sfiff 
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which  I  rake  the  beds,  then  hoo  them,  and  rake  them  again.  In  tho 
autamn,  unless  the  plants  appear  very  strong,  I  have  some  dung  dug 
in  between  the  rows,  but  if  they  are  very  luxuriant  the  dung  is  not 
required;  for  in  some  rich  soils  it  would  cause  the  plants  to  turn 
nearly  all  to  leaf.  I  also  have  to  remark,  that  the  dung  used  for 
manure  should  not  be  too  far  spbnt;  fresh  dung  from  the  stable-door 
is  preferable  to  spit^lung,  which  many  persons  are  so  fond  of."' 

587.  Particular  culture, — Tho  Phw  grows  in  a  light  loam,  though 
no  other  kind  of  strawberry  will  bear  a  strong  loam  better  than  this. 
Particular  care  must  be  taken  that  they  are  planted  in  open  ground, 
for  in  a  small  garden  they  grow  very  strong,  but  seldom  bear  much 
fruit,  in  consequence  of  being  so  much  shaded.  In  planting  the 
beds  of  pines,  I  keep  the  rows  two  feet  apart,  and  put  the  plants 
eighteen  inches  from  each  other  in  tho  row,  leaving  alleys  of  threo 
feet  wide  between  each  bed :  these  large  distances  I  find  necessary, 
for  the  trusses  of  fruit  in  my  garden  ground  are  frequently  a  foot 
long.  The  duration  of  this  strawberry  with  me,  is  three  years:  the 
first  year  it  bears  the  best,  tho  second  year  the  crop  is  veiy  good, 
and  the  third  year  it  is  less. 

588.  T/ie  imperial  strawberry — ^which  was  raised  by  myself  from 
seed,  may  be  treated  in  a  similar  way,  with  respect  to  planting,  dis- 
tance, &c.  as  the  pine,  but  I  have  to  remark,  that  it  requires  rather  a 
lighter  and  richer  soil,  and  is  not  so  liable  to  run  to  leaf  when  planted 
under  trees. 

589.  The  hautboy  "  I  have  always  found  to  thrive  best  in  a  light 
fioil:  and  it  must  be  well  supplied  with  dung,  for  excess  of  nianuro 
does  not  drive  it  into  leaf  like  the  pine-strawberry."  (Tho  same 
distances  are  directed  as  for  the  pine.)  '^  There  are  many  difTcrcnt 
sorts  of  hautboys ;  one  has  the  male  and  female  organs  in  the  same 
blospom,  and  bears  very  freely ;  but  that  which  I  most  approve  is  tho 
one  which  contains  the  male  organs  in  one  blossom,  and  the  femalo 
in  another ;  this  bears  fruit  of  tho  finest  colour,  and  of  far  superior 
flavour.  Care  must  be  taken  that  there  are  not  too  many  male  plants 
among  them :  I  consider  one  male  to  ten  females  the  proper  propor- 
tion for  an  abundant  crop.  I  learned  the  necessity  of  mixing  the 
male  plants  with  the  others,  by  experience,  in  1809 ;  I  had  before 
that  period  selected  female  plants  only  for  my  beds,  and  was  entirely 
disappointed  in  my  hopes  of  a  crop.  In  that  year,  suspecting  my 
orror,  I  obtained  some  male  blossoms,  which  I  placed  in  a  bottle  on 
tho  bed  of  female  hautboys.  In  a  few  days,  I  perceived  the  fruit 
near  the  bottle  to  swell ;  on  this  observation,  I  procured  more  male 
Uossoms^  and  in  like  manner  placed  them  in  bottles,  in  dififorent  parts 
of  the  beds,  removing  the  bottles  to  fresh  places  every  inowiYu^^  wcA 
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by  this  means  obtained  a  moderate  crop,  where  I  had  gathered  no 
fruit  the  preceding  year.  The  duration  of  the  hautboy,  with  me, 
seldom  exceeds  three  years/' 

In  the  foregoing  extract  from  Loudon'^s  EncyclopcBdia,  No.  4717, 
&c.,  I  have  omitted  the  author's  description  of  his  method  of  culti- 
vating the  scarlet,  wood,  and  alpine  strawberries,  as  not  differing 
materially  from  that  of  the  other  more  valuable  species. 

o90.  Trench  tnethod  of  culture. — In  the  Horticultural  Transac- 
tions^ a  method  of  cultivation  is  fully  described,  which  I  think  will 
be  found  worthy  of  attention  and  repeated  trials.     It  was  obsen'cd 
to  be  practised  in  a  small  garden  near  Chatham.     '^  The  beds  were 
Vi\yo\\  flat  ground,  each  about  three  feet  wide,  and  between  them  were 
trenches  about  nine  inches  wide,  and  four-inch  walls  of  brick  on  each 
side  of  the  trenches,  to  keep  u])  the  earth  on  the  sides  of  the  beds. 
These  trenches  were  about  the  depth  of  two  or   three  courses  of 
bricks  laid  flat,  without  mortar,  and  were  intended  for  the  purpose 
of  holding  water,  which  was  supplied  from  a  ])ump  whenever  tlic 
ground  was  dry,  while  the  plants  were  in  fruit.     By  this  method,  a 
much  greater  crop  of  fruit  was  obtained,  and  the  plants  continued 
much  longer,  than  in  beds  where  there  were  no  trenches  for  water/ 
—(Encvc,  o/Gard.,  4728.) 

The  ])lan  may  bo  understood  by  referring  to  the  annexed  figure 
30,  where  a,  ^,  r,  represent  the  soil;  a,  c,  being  sections  of  a  portion 


Fig.  30. 


of  two  beds,  and  b^  a  section  of  an  entire  bed,  three  feet  bnw 
wherein  rows  of  strawberriei,  extending  to  any  given  lengthv  f 
))lanted.     These  rows  r,  r,  r,  r,  are  about  eighteen  inches  apart:  i 
are  the  trenches,  the  sides  and  bottoms  of  which  are  lined  v 
bricks ;  the  open  spaces  at  ^  and  ^,  are  about  nine  inches  widft. 
tlie  expense  of  bricks  were  objected  to,  it  might  be  worth  ^M 
try  a  mode  of  culture  by  means  of  trenches,  nine  inches  wkb 
out  exactly  like  those  prepared  for  celery,  No.  365.    The  eaif 
of  the  trenches  should  be  thrown  upon  the  beds,  and  these  oa 
be  at  least  three  feet  broad.    In  all  other  respects,  the  descriptioi 
'   "^  Tnight  bo  attended  to,  and  probably,  with  correBpondii 
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591.  The  strawberry  plant  maybe  renewed^  and  successfully,  too, 
I  am  persuaded,  notwithstanding  all  that  has  been  said  to  the  con- 
trary, by  simply  taking  up  the  three  years'*  old  plants  in  March,  and 
carefully  pruning  off  the  greater  part  of  the.  old  woody  roots,  and 
all  those  brown  fibres  of  the  former  year,  which  have  become  inert. 
In  taking  up  a  plant,  two  sets  of  roots  will  often  be  discernible. 
One  consists  of  those  woody,  brown  fibres  just  alluded  to, — the  other 
of  a  few  fibres  of  a  paler  hue.  The  former  were  the  organs  of  nutri- 
tion to  the  system  of  leaves  and  the  parts  of  fructification  of  the  last 
summer;  the  latter  are  the  vital  organs  of  the  newly  developed 
central  parts  that  will  produce  fruit  in  the  ensuing  season.  I  by  no 
means  would  recommend  this  method  of  propagation,  as  a  substitute 
for  that  of  multiplying  by  strong  runners ;  but  where  it  is  an  object 
to  obtain  a  considerable  supply  of  an  approved  fruit,  during  the  first 
summer  after  planting,  I  think  a  bed  or  two  might  advantageously 
be  formed  from  the  old  bearers  thus  renewed.  I  have  practised  the 
method  partially,  and  successfully;  and  once,  in  the  spring,  I  removed 
a  great  part  of  my  plants,  even  without  pruning  the  roots,  planted 
them  in  other  situations,  and  had  a  prodigious  supply  of  strawberries 
from  Midsummer  to  the  end  of  July. 

Experience  has  subsequently  taught  me,  that  the  following  is  the 
best  method  of  increasing  the  plant;  because  it  includes  regularity, 
precision,  and  certainty  of  species  or  variety.  By  it,  also,  the  plants 
intended  to  be  forced,  in  pots,  are  very  successfully  prepared. 

Propagation  for  forcing^  «§•(?. — When  the  runners  form,  and  begin 
to  develope  young  plants,  with  root-processes,  let  a  quantity  of  rich 
turfy  loam,  (unctuous,  yet  light  in  texture,)  be  made  ready ;  and  to 
it,  add  one-third  part  of  decayed  leaves  and  stable-manure,  from 
linings  or  hot-beds.  The  materials  being  chopped  and  blended 
together,  turned,  and  re-mixed,  several  times  during  a  week,  should 
lie  in  a  heap,  till  the  time  of  potting.  Prepare  a  number  of  pots, 
(forty-eights,  or  large  sixties,)  each  with  an  oyster-shell,  or  a  piece 
of  pot  over  the  hole,  and  a  half-inch  layer  of  soot  and  ashes.  Fill 
the  pots  with  the  prepared  loam,  and  plunge  each  near  plants  of 
known  fruitful  kinds,  in  a  position  where  a  runner-plant  may  reach 
the  centre  of  each.  Press  the  roots  firmly  into  the  soil,  and  lay  a 
stone,  or  bit  of  brick  on  the  string,  close  to  the  young  plant,  to  keep 
it  steady  in  its  pot.  Strict  attention  to  watering  is  required ;  and  if 
the  soil  be  always  kept  free  from  drought,  the  roots  will  speedily  fill 
the  pot,  and  render  the  plant  completely  independent  of  its  parent; 
then  it  must  be  detached,  and  the  pots  placed  in  a  north  aspect, 
where  water  should  be  near,  to  keep  the  plants  constantly  growing. 

By  this  means  a  stock,  not  only  of  KeerCs  ^eecKin^t^  W  /orcing^ 
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may  be  collected ;  but  of  every  other  approved  variety  raised  for  the 
garden;  these  are  to  be  transferred  to  borders,  or  beds,  of  rich,  light, 
and  deeply-worked  soil,  in  September.  It  will  prove  very  advan- 
tageous, to  prepare  plants  every  year;  and  to  pinch  off  every  blossom 
which  may  show,  in  the  following,  or  first  spring.  Tho  quantity  of 
fruit  in  the  second  year  will  thus  bo  greatly  increased. 

592.  Cutting  off  the  old  leaves  in  A  uguat, — This  practice  is  blamed 
by  many  gardeners ;  nevertheless,  I  believe  that  it  may  be  considered 
a  matter  of  indifference  as  far  as  concerns  the  fruiting  of  tho  plant, 
that  is,  provided  the  old  leaves  alone — those  of  the  springes  growth — 
are  taken  off,  because  they  never  will  again  become  active  organs  of 
nutrition.  Ihit  as  they  afford  some  protection  to  tho  root  during 
winter,  I  think  that  Harrison  is  right,  when  ho  observes — "  I  find 
that  the  plants  do  best  when  the  tops  are  left  upon  them  until  spring, 
as  the  leaves  protect  the  roots  from  the  severity  of  frost  during  win- 
ter; and  when  thev  are  taken  off  at  autumn,  I  never  could  discover 
that  tlio  plants  were  strengthened  by  it,  but  were  thus  exposed  to  all 
tho  severity  of  winter  -^  and,  therefore,  he  adds, — "  At  tho  following 
R})ring,  about  the  end  of  March,  when  the  severe  frosts  are  over  for 
that  season,  let  all  the  old  tops  be  cut  clean  off." 

593.  llaisinp  from  seed, — The  same  author  says, — "  The  method 
I  practise  with  them  is  to  gather  the  fruit,  and  spread  them  open  in 
the  sun  for  a  day  or  two,  then  wash  the  seeds  out,  and  immediately 
sow  them  in  a  bed  of  rich  light  soil.  As  soon  as  tho  plants  arc  hii; 
enough  to  transplant,  I  prick  them  out  at  three  inches  apart,  in  lonio 
other  beds  of  rich  soil.  At  the  following  spring,  I  finally  plant  them 
off,  and  they  will  sometimes  bear  well  the  first  year.''^ — ( Treatise  m 
Fruit  Trees,  307.) 


Subject  2. — The   Cranberry: — Oxycoccus  palustris;   Ericcw, 
Class  viii.    Order  i.     Octandria  Monoffffnia,  of  Linnceus. 

591.  The  essential  generic  character,  of  the  genus  Vaceimum^ 
from  which  this  plant  is  now  removed,  is — Corolla,  of  one  petil. 
Cahf.r,  4-cleft.  Berry,  inferior.  The  specific  description  of  W 
native  s])ccics,  T^.  Crycoccus^  (from  Ofvy,  acid,  sharp,  and  Kokkm, 
a  berry,  or  grain,)  is  ^^  Boots  creeping  with  many  long  fibres.  Stent 
slender,  wiry,  trailing,  and  creeping,  with  numerous  leafy  bnnehei. 
Leaves  alternate,  erect,  on  short  stalks,  small,  perennial,  eonveSi 
rigid ;  glaucous  underneath.  Flowers  very  elegant,  (reddish  whitai) 
''  drooping  on  simple,  red  stalks,  several  together  at  the  end  of 
ostch  branch,  and  beamg  a  tew  walleted  braeteas.    OorcUa  divided 
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nearly  to  the  bottom,  in  four  oblong,  rofiexed  segments.  Filaments 
downy.  AntAers  with  two  long  tubular  points,  but  no  horns. 
Berries  spotted,  in  an  early  state,  finally  deep  red,  very  acid,  highly 
grateful  to  most  people,  in  tarts,  or  other  preparations,  with  sugar ; 
though  in  Sweden,  they  serve  only  for  an  acid  liquor  to  boil  silver 
plate  in,  to  eat  away  the  minute  external  particles  of  the  copper 
alloy. — (Smith's  Flora.) 

Oxycoccus, — ^^  Calya^y  4-cloft;  Corolla^  4-parted;  with  linear, 
revolute  segments ;  Filaments  conniving;  Anthers  txxhulsLr ;  Berry^ 
many-seeded ;""  compare  these  characters  of  the  two  nearly  allied 
genera. 

595.  The  American  Cranberry^  (jOxycoccus  macrocarpus;  from 
fiaxpos^  large,  and  xapirofy  a  fruit,)  ^'  is  a  native  of  North  America, 
and,  by  the  ingenuity  of  Sir  Joseph  Banks,  it  may  be  said  to  be  now 
added  to  our  cultivated  fruits.  A  very  interesting  account  of  the 
mode  adopted  by  that  illustrious  horticulturist,  is  given  by  himself  in 
the  Hart.  Trans.^  Vol.  I.,  71,  and  of  the  produce,  which  was  largo 
and  uniform.  In  one  year,  viz.,  1818,  from  three  hundred  and 
twenty-six  square  feet,  or  a  bed  about  eighteen  feet  square,  three 
and  a-half  Winchester  bushels  of  berries  were  produced,  which, 
at  five  bottles  to  the  gallon,  gives  one  hundred  and  forty  bottles, 
each  sufficient  for  one  cranberry-pie,  from  two  and  a-half  square 
feet."" 

596.  Cultivation. — As  the  cranberry  is  a  native  of  turfy  bogs  and 
mosses,  it  should  be  planted  in  peat-earth,  or  pure  leaf-mould,  inter- 
mixed with  some  white  siliceous  sand,  and  probably  with  a  consider- 
able quantity  of  moss,  which  would  gradually  decay,  and  become 
fine  peat-earth.  I  have  not  had  an  opportunity  of  growing  the  cran- 
berry-plant, but  am  persuaded  that  both  species  may  be  cultivated 
alike,  and  be  rendered  very  profitable  crops.  "  Wherever  there  is 
a  pond,**  Neill  observes,  *'  the  margin  may,  at  a  trifling  expense,  be 
fitted  for  the  culture  of  this  plant,  and  it  will  continue  productive  for 
many  years.*" — "The  cranberry  will  succeed  when  planted  as 'an 
edging  to  any  pond,  provided  some  bog-earth  be  placed  for  its 
roots  to  run  in;  or  if  a  bed  of  bog-earth  be  sunk  in  any  shady 
situation,  so  as  its  surface  may  be  a  few  inches  below  the  general 
level,  for  the  sake  of  retaining  water,  the  plant  will  thrive  well, 
and  being  regularly  watered  in  the  driest  weather,  produce  abundant 

crops.'''' 

597.  Culture  of  dry  beds. — "  The  American  cranberry,"  Salisbury 
observes,  (Hort.  Trans.  II.  96,)  "  may  be  cultivated  very  success- 
fully in  situations  not  positively  wet,  if  only  planted  in  bog-earth, 
which  retaina  moisture  longer  than  any  other  soil;  for  a  fev«  \\swcl\.v 
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oven  ia  pots,  which  had  stood  some  time  neglected  under  a  hedge,  so 
that  their  branches  were  matted  together,  prochiced  a  plentiful  crop. 
Hallott  found  the  cranberry,  and  also  the  bilberry,  succeed  perfectly 
in  a  dry  bed  of  peat-earth,  so  that  it  may  now  be  cultivated  in  any 
garden  where  that  soil  can  be  procured,  (Hort.  Trans.,  IV.  483.) 
Milne  also  found  vigorous  shoots,  and  abundant  crops  produced  on 
dry  beds  of  peat-earth,  even  in  the  dry  summer  of  1822.  He  finds 
the  American  cranberry  easier  cultivated  than  the  common;  but 
some  prefer  the  flavour  of  the  latter."" — (Hort.  Trans,,  V.  279. — Sec 
Encyc.  of  Gard. — '  Cranberry^  4708,  et  seq.) 

J.  W.  Oldacre,  when  gardener  to  the  late  Sir  Joseph  Banks,  at 
Spring  Grove,  cultivated  the  cranberry  with  success.  He  assured 
me,  that  by  giving  a  top-dressing  annually,  of  heath,  or  bog-soil,  abnwt 
burying  the  straggling  shoots,  the  plants  prospered ;  but  a  very  moiiit 
situation,  near  water,  appeared  a  desideratum. 

In  1831,  I  prepared  a  bed  for  the  express  purpose,  with  decayed 
turf,  pit  sand,  and  leaf-mould,  not  then  being  able  to  command  a 
supply  of  heath-soil;  but  though  the  plants  lived,  they  never  thrived; 
and  could  not  easily  be  replaced.  I  never  yet  saw  a  plant  in  auj 
collection. 


Part  II. 
OPERATIONS  IN  THE  FRUIT  DEPARTMENT. 

598.  Pla7it  fruit-trees  in  general,  if  their  leaves  have  fallen;  but 
this  will  rarely  be  the  case,  except  in  the  instance  of  currant-trees. 

Pruning  may  be  commenced ;  but  I  think  it  would  generally  be 
prudent  to  confine  the  pruning  to  cutting  oiit,  deferring  «/<<?rfe«/«(f  till 
the  approach  of  spring. 

Frtiits — ^gather  and  dry  them  thoroughly ;  wipe  apples,  and  place 
them  on  shelves  in  a  dry,  airy,  fruit-room.  Sand  was  stronglf 
recommended,  but  not  judiciously. 

Prepare  ground  for  new  plantations ;  manure,  and  dig  the  beds 
and  plots  after  the  trees  have  been  pruned. 


MISCELLANEOUS. 


599.  Sovt — ^in  warm  borders,  larkspurs,  adonis,  hearths  ease,  pe^ 
sicaria,  &c. 

Plant — some  bulbs  towards  the  end  of  the  month;  also,  nwoy 
herbaceous  biennials  and  perennials,  in  the  plots,  borders;  and  in 
Duraery  departments,  Nvbeie  t\i«^  may  be  protected  hy  mats. 
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Dig  Oder  the  flower-borders  with  a  fork ;  raise  and  trim  her- 
baceous plants,  removing  redundant  offsets  and  suckers,  then  re-plant 
them  in  due  order.  Observe  regularity  and  neatness,  in  everj 
operation. 

Box  edgings  may  be  cut,  and  hedges  clipped. 

The  ^oteer-ffarden  and  shrubbery  retain  a  few  only  of  those  orna- 
ments which  were  mentioned  in  the  catalogue  of  select  plants  of  the 
last  month.  Here  and  there  a  China-rose,  some  of  the  Michaelmas 
daises  (After)^  and  occasionally,  the  laurustinus  may  be  seen  in 
flower.  Symphoria  racemosa^  or  snow-berry,  a  shrub  of  the  most 
easy  culture,  now  exhibits  its  elegant  bunches  of  white  berries  in  full 
perfection.  The  Chrysanthemum  indicum^  ought  to  be  progressing  to 
flower,  but  the  frosts  of  late  years  have  rendered  every  October 
very  unpropitious. 
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October. 

The  weather  during  this  month  is  sometimes  fine,  calm,  and 
serene,  and  when  it  is  so,  October,  is  a  very  beautiful  month.  The 
heat  is  occasionally  considerable,  the  thermometer  standing  at  from 
60  to  n.5°;  and  if  this  bo  coincident  with  the  perfect  calm  and 
mistiness  that  characterize  the  month,  it  becomes  very  oppressive. 
This  is  the  season  for  the  go^8anw\  which  abounds  most  when  the 
weather  is  dry  and  serene.  A  remarkable  phenomenon  is  related  by 
the  late  Mr.  AVhite,  in  his  Ilistorf/  of  Selborne.  It  occurred  on  the 
21st  of  September,  1741,  old  style — a  day  which  the  author  describes 
as  "  one  of  those  most  lovely  ones  that  no  season  but  tho  autunm 
produces — cloudless,  calm,  serene,  and  worthy  of  the  South  of  Franco 
itself.^^ 

"  About  nine,  an  appearance  very  unusual,  began  to  demand  our 
attention,  a  shower  of  cobwebs  falling  from  very  elevated  regions, 
and   continuing    without    any  interruption   till  tho   close   of  day. 
These  webs  were  not  single,  filmy  threads,  floating  in  all  directions, 
but  perfect  flakes  or  rags — some  near  an  inch  broad,  and  five  or  six 
long.     On  every  side,  as  tho  observer  turned  his  eyes,  might  he 
behold  a  continual  succession  of  fresh  flakes  falling  into  his  sicrht, 
and  twinkling  like  stars,  as  they  turned  their  sides  towards  the 
sun.      Neither   before  nor  after  was  any  such  shower  observed; 
but  on  this  day,  the  flakes  hung  in  tho  trees  and  hedges  so  thick, 
that  a  diligent  person  might  have  gathered  baskets  full.'^ — (Vol.  I., 
p.  326.) 

The  average  height  of  the  Barometer  is  about  29  in.  55  cts. 

Ditto  of  the  Thermometer,  about  50  degs.  85  cts. 

In  the  first  iceek, — Swallows  (Ilirundo  rugtica)  congregate,  and 
sometimes  disappear. 

Second  iceek. — Redwing  (Turdiis  iliacus)^  fieldfare  (Tnrdm 
pilaris)  return;  martins  (Ilirundo  urbica)  migrate,  or  disappetr; 
hen  chaffinches  (Fringilla  ccslebs)  congregate. 

Third  or  fourth  iceek. — Gossamer  abounds ;  Royaton,  or  hooded 
crow  (Corvus  cornix)^  snipe  (Scohpax  gaUinago)  return ;  roob 
(Corrus  frugilegus)  return  to  their  nests ;  wood-pigeons  (CalfoA^ 
palumba)  arrive. 
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SECTION  I. 
SCIENCE   OF   GARDENING. 

SCIENTIFIC  OPERATIONS  OF  GARDENING. 


TiiESB  operations  include  all  the  mechanical  or  artificial  processes, 
by  which  plants  are  propagated,  reared,  and  trained; — those  by 
which  their  fertility  is  increased,  accelerated,  or  retarded; — and, 
finally,  those  ohemioal  processes,  by  which  the  food  of  plants  is  pre* 
pared,  altered,  or  distributed.  In  the  preceding  sections,  much  has 
been  already  said  on  the  laboration  and  distribution  of  vegetable 
aliment.  The  present  section  will,  therefore,  be  devoted  to  a  consi- 
deration of  the  operations  connected  with  the  arts  of  propagation 
and  culture. 

Pakt  I. 

OPERATIONS  OF  PROPAGATION. 

1,  By  Seed. 

600,  Quality  of  ike  Seed. — In  order  to  secure  a  perfect  plant,  one 
that,  in  every  respect,  corresponds  with  the  essential  characters  which 
distinguish  the  individual — ^the  seed  must  be  true  to  its  kind,  and 
free  from  admixture  or  spurious  impregnation.  It  is  a  fact,  the 
truth  of  which,  the  experience  of  ages,  and  that  of  every  observant 
gardener,  tends  fully  to  establish,  that  congenerous  plants  are  exceed- 
iDgly  liable  to  become  crossed  by  intermixture;  insomuch,  that  it 
may  be  laid  down  as  a  sound  practical  rule — never,  in  the  same  year, 
to  attempt  to  procure  perfect  seeds  from  two  or  more  plants  of  the 
same  tribe,  in  any  garden,  be  its  dimensions  what  they  may,  unless 
the  flowers  of  one  of  the  plants  have  fallen  or  withered  before  those 
of  the  others  appear. 

601.  Jnquxry  into  the  cause  of  intermixtwre. — TVka  x^aAst  \% 
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rcfciTcd  to  what  has  been  Jilroady  advanced  on  the  subject  of  imprei;- 
nation  by  means  of  the  pollen  or  farina,  at  No.  252.  To  these 
remarks,  I  add  the  following  observations  of  Keith,  on  the  authority 
of  l)u-ITamcl,  and  other  jdiilosophers : — 

"  The  individual  particles  of  the  pollen  are  themselves  organized 
substance?,  as  may  be  seen  by  a  good  microscope,  each  particle  con- 
sisting of  a  thin  and  membranous  bag,  capaldc  of  resisting  tho  action 
of  air,  but  extremely  susceptible  to  the  action  of  moisture,  which  as 
soon  as  it  meets  with,  it  explodes,  like  the  anther  itself,  discharging 
a  fine  and  subtile  va])our,  or  a  sort  of  fluid,  in  which  there  are  con- 
tained globules  still  smaller. 

"  C^ajrtncr  describes  the  globules  of  pollen  as  consisting  of  the 
following  ])arts : — 1st.  An  external  cuticle,  sometimes  smooth,  and 
sometimes  set  with  hairs; — 2nd.  A  cellukr  substance; — 3rd.  A  |)ar- 
enchyma,  contained  in  the  cells,  and  seemingly  a  rude  and  unorganized 
mass  of  granular  matter.  The  globules,  if  put  into  water,  swell 
and  burst ;  first  tho  cuticle,  then  the  interior  cells,  and  then  the 
parenchyma,  ex])loding  and  emitting  a  subtile  and  elastic  vapour,  or 
sort  of  fovilla,  which  swims  on  the  surface.  But  the  phenomenon 
does  not  take  place  in  oil. 

^^  Koelreuter  describes  each  globule  as  consisting  of  two  distinct 
membi-anes,  an  outer  and  an  inner  membrane,  containing  a  cellular 
mass,  from  which  a  thin,  oily,  and  inflammable  fluid  slowly  exudes 
when  ])laced  in  water,  forming  a  shining  and  conspicuous  pellicle 
that  floats  on  the  surface.'*'' 

b*02.  Whatever  may  be  the  internal  structure  of  the  farina^  its 
powers  of  impregnation  appear  to  depend  solely  upon  specific  affini- 
ties, acting  through  the  medium  of  the  membrane,  ivhich  forms  its 
exterior  envelope.  Thus,  when  tho  particles  alight  upon  appropriate 
organs,  such  as  the  stigmas  of  congenerous  plants,  they  affect  those 
specific  impregnations,  which,  in  many  tribes — particularly  in  that  of 
brassiest — are  productive  of  endless  crossings,  re-crossings,  and  of  a 
corresponding  number  of  varieties. 

Such  plants  as  have  few  congeners — as  the  parsnep,  cairot, 
rhubarb,  as])aragus,  sea-kale,  kidney-bean,  artichoke,  &c. — may  be 
safely  cultivated  for  raising  seed ;  but  great  caution  is  required  in  all 
cases  where  ])lants  abound  in  varieties.     But,  independently  of  the 
danger  of  intermixture,  there  is  another  point  which  merits  raadi 
attention.     It  is  this : — Seeds  ripened  year  after  year,  in  the  same 
soil  and  situation,  appear  to  deteriorate;    they  produce  plants  of 
inferior  quality ;  and  for  this  reason  the  farmer  purchaaes  hia  aeed- 
corn  in  quarters  far  remote  from  those  wherein  he  intenda  to  cnlti- 
vate  bis  crops.    From  whatever  cause,  therefore,  this  detorioiatitiD 
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may  proceed,  it  will  be  prudeiit  not  to  raise  seed  of  any  kind,  year 
after  year,  from  the  same  stock,  but  to  purchase  or  exchange  seeds 
of  annual  and  biennial  plants  every  other  year,  in  order  to  keep  up  a 
supply  of  perfect  vegetables. 

603.  Agency  of  the  pollen  in  the  work  of  impregnation. — While 
speaking  of  the  subject  of  intermixture,  it  will  be  interesting  to 
inquire  further  into  the  philosophy  of  impregnation  by  the  agency 
of  the  pollen,  or  farina  fructicans.  On  this  curious  inquiry,  the 
reader  is  referred  to  the  sixth  chapter  of  Keith'^s  Physiological 
Botany^  vol.  ii.,  page  297.  I  now  extract  from  the  same  work, 
the  substance  of  the  following  observations,  in  order  to  furnish  a 
concise  view  of  the  several  theories  of  fecundation  that  have  been 
advanced  by  some  eminent  naturalists.  Of  these,  the  principal 
are: — 

(1.)  Theory  of  the  ovarist, — The  term  is  to  be  traced  to  the 
Latin  word  avutn^  an  egg;  and  the  theory  supposes  that  ^^  the  embryo 
pre-eieists  in  the  otary^  and  is  fecundated  by  the  agency  of  the  pollen^ 
as  transmitted  to  it  through  the  styled  The  theory  appears  to  have 
been  supported  by  Grew,  Bonnet,  Gsertner,  and  Haller ;  but  has 
been  most  clearly  elucidated  by  Spallanzani,  an  eminent  Italian 
naturalist,  who  died  in  1798.  He  chose  for  the  subject  of  his  obser- 
vations, the  Spanish  broom — Spartium  junceum — and  commenced 
them  when  the  flower-buds  were  not  expanded.  "  When  the  pistil 
was  freed  from  the  surrounding  integuments,  and  attentively  viewed 
with  a  good  glass,  the  pod  was  discovered  of  about  one-tenth  line 
in  length.  Several  protuberances  were  seen  upon  its  sides,  which, 
upon  opening  it  longitudinally,  were  found  to  be  occasioned  by 
seeds,  which,  though  but  small  globules,  were  already  discoverable, 
arranged  in  their  natural. order,  and  attached  by  filaments,  to  the 
interior  of  the  pod.  Upon  dissection,  they  did  not  exhibit  any 
appearance  of  the  several  parts  and  membranes  into  which  the 
mature  seed  may  be  divided, — but  a  spongy  homogeneous  mass. 
Flowers  in  the  same  state  of  forwardness  were  not  fully  expanded, 
till  twenty  days  after.  On  dissecting  buds  of  a  larger  size,  the 
petals  were  found  to  be  somewhat  yellowish,  and  less  compact;  and 
the  powder  of  the  anthers  was  thrown  out  by  the  slightest  agitation; 
but  the  lobes  ^'  (cotyledons)  '^  and  plantlet  were  not  yet  perceptible 
in  the  seeds. 

^*  On  the  eleventh  day  after  the  flowers  had  fallen — that  is,  after 
impregnation  had  taken  place — the  seeds,  which  were  formerly 
globular,  began  to  assume  the  figure  of  a  heart,  attached  to  the  pod 
by  the  basis,  and  exhibiting  the  appearance  of  a  white  point 
towardfl  the  apex;  and  when  the  heart  was  cut  open  longitudinally ^ 
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the  white  point  proved  to  be  a  small  cavity  enclosing  a  drop  of 
liquid. 

"  In  forty  days  after  the  flower  had  fallen,  the  cavity  was  quite 
filled  u])  with  a  body  that  had  been  generated  within  it,  and  which 
was  now  found  to  consist  of  a  thin  and  tender  ineinbrane  envelopin*^ 
the  two  seed-lobes,  between  which  the  plantlet  attached  to  the  lower 
extremity  was  also  perceptible.  And  hence,  the  seed  was  now 
visibly  complete  in  all  its  parts."" 

{'2,)  llieonj  of  the  AnlmalcuUst. — This  was  founded  upon  the 
animal  theory  of  Lcuwonhoeck,  and  transferred  to  the  generative 
production  of  vegetables  by  Morland,  Needham,  Gleichen,  and 
others,  who  regard  the  pollen  as  being  a  congeries  of  seminal  plants, 
one  of  which  at  least  must  bo  conveyed  to  the  ovary  entire,  before 
it  can  become  prolific. 

Spallanzani  could  not  detect  any  appearance  of  an  embrj'o  in  the 
pollen,  even  by  the  highest  magnifying  powers ;  and,  moreover,  the 
well-known  fact  that  ''  the  total  want  of  a  passage  in  most  styles,  fit 
to  conduct  the  particles  of  pollen  entire,  exposes  this  theory  to  the 
mobt  serious  objections.  If  the  embr}'0  is  to  pre-exist  at  all,  is  it 
not  more  likely  that  it  should  pre-exist  in  the  ovary,  where  it  is  to 
bo  I)rouglit  to  maturity,  than  that  it  should  first  be  generated  in  one 
organ  or  ])lant,  and  then  transferred  to  another,  to  bo  developed  S'' — 
(Kkith,  Vol.  ii.  p.  362.) 

(3.)  Theonf  of  the  Ejngenesist, — The  tenn  is  derived  from  the 
Greek  words   €7rt,  eyi,  which   expresses  contact,  continuity,  and 
co-existence ;  and  y€V€<ri9^  (fenesis^  a  creation  or  production :— ^ind 
the  theory  maintains  that  ^'  the  embryo  pro-exists  neither  in  the 
ovary  nor  in   the  pollen,   but   is  generated  by  the  union  of  the 
fecundating  principles  of  the  male  and  female  organs,  tho  former 
])cing  the  fluid  issuing  from  the  pollen  when  it  explodes ;  and  the 
latter,  the  fluid  that  exudes  from  the  surface  of  the  stigma  when 
mature.""     This  theory  is  supported  by  Koelreuter,  who  adduces  in 
particular  the  result  of  his  experiment  on  two  species  of  the  tobacco- 
plant — Aicotiamt  rustica  nwdfiamctdata,     "  A  flower  of  the  former 
species  was  deprived  of  all  its  stamina,  and  fecundated  with  pollen 
from  a  plant  of  the  latter  species.     The  plant  raised  from  the  seed 
tlius  obtained,  was  a  hybrid,  exhibiting  in  all  its  parts  an  inter- 
mediate character  betwixt  the  two  species  from  which  it  sprang^ 
The  stamens  of  this  hybrid,  as  well  as  of  all  others  he  ever  raised, 
were  imperfect ;  but  when  its  pistils  were  impregnated  witli  pollen 
from  the  panictilata^  as  before,  the  new  hybrid  obtained  from  the 
seeds  now  produced  was  more  like  apanieulaia  than  fonnerlj;  vai 
when  the  experiment  was  continued  through  aeverd  mwdmn 
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generations,  it  was  at  last  converted  into  a  perfect  paniculata.^^ — 
(Keith,  Vol.  ii.  365.) 

604.  The  electrical  theory  appears  to  mo  to  combine,  and  thus  to 
substantiate,  the  hypothesis  of  the  ovarist  and  the  epigenesist :  for 
it  presumes,  that  as  the  integument  or  external  membrane  of  the 
seed,  and  its  homogeneous  pulp,  are  found  to  pre-exist  in  the  uuim- 
pregnated  ovary,  the  attraction  exerted  between  the  fluids  of  the 
pollen  and  those  of  the  stiff  ma,  through  the  medium  of  the  membra* 
nous  covering  of  the  pollen  when  it  alights  on  the  stigma,  produces 
those  specific  combinations  which  fertilize  the  heretofore  passive 
ovary,  and  induce  the  formation  and  developemcnt  of  the  embryo 
and  phmtlet.  Some  interesting  facts  connected  with  the  subject, 
and  leading  to  practical  utility,  remain  to  be  mentioned :  they  prove 
to  a  demonstration,  the  active  agency  of  the  farina. 

605.  Mr.  Knighfe  celebrated  experiment  on  the  Pea. — Mr. 
Knight,  in  the  year  1787,  had  a  degenerate  soi*t  of  pea  growing  in 
his  garden,  which  was  not  restoralile  by  attention  and  culture. 
^'  Being  thus  a  good  subject  of  experiment,  the  male  organs  of  a 
dozen  of  its  immature  blossoms  were  destroyed,  and  the  female 
organs  left  entire.  When  the  blossoms  had  attained  their  mature 
state,  the  pollen  of  a  very  large  and  luxuriant  gray  pea  was  intro- 
duced into  the  one  half  of  them,  but  not  into  the  other.  The  pods 
of  both  grew  equally ;  but  the  seeds  of  the  half  that  was  unimpreg- 
nated  withered  away,  without  having  augmented  beyond  the  size  to 
which  they  had  attained  before  the  blossoms  expanded.  The  seeds 
of  the  other  half  were  augmented  and  matured  as  in  the  ordinary 
process  of  impregnation,  and  exhibited  no  perceptible  difference  from 
thoso  of  other  plants  of  the  same  variety — perhaps  because  the 
external  covering  of  the  seed  was  furnished  entirely  by  the  female. 
But  when  they  wore  made  to  vegetate  in  the  succeeding  s])ring,  the 
elfoct  of  the  experiment  was  obvious.  The  plants  rose  with  great 
luxuriance,  indicating  in  their  stem,  leaves,  and  fruit,  the  influence 
of  this  artificial  impregnation :  the  seeds  produced  wore  of  a  dark 
gray.  By  impregnating  the  flowers  of  this  variety  with  the  pollen 
of  others,  the  colour  was  again  changed,  and  new  varieties  obtained, 
superior  in  every  respect  to  the  original  on  which  the  experiment 
was  first  made,  and  attaining  in  some  cases  to  a  height  of  more  than 
twelve  {e^ir—(Phil.  Trans.  1 789.) 

606.  In  experiments  upon  the  apple-tree  Mr.  Knight'^s  success 
was  also  decisive.  (See  No.  38,  page  44.)  ^'  The  plants  which 
were  obtained  in  this  case  were  found  to  possess  the  good  qualities 
of  both  varieties  employed,  uniting  the  greatest  health  and  luxuri^ 
anee,  with  the.  finest  and  best  flavoured  fruit.'"  (PhU.  Trox^.  Vl%%.S 
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Mr.  Knight  concludes,  that '' promiscuous  impregnation  of  species  has 
heen  intended  by  nature  to  take  place,  for  the  purpose  of  correcting 
such  accidental  varieties  as  arise  from  seed,  and  of  cx>nfining  them 
within  narrow  limits.^'*  '^  But  although  he  admits  the  e^cistencc  of 
vegetable  hybrids — that  is,  of  varieties  obtained  from  the  inter- 
mixture of  different  species  of  the  same  genus;  yet  he  does  not 
admit  the  existence  of  vegetable  mules — that  is,  of  varieties  obtained 
from  the  intermixture  of  the  species  of  different  genera ;  in  attempt- 
ing to  obtain  which,  he  could  never  sucoeed,  in  spite  of  all  his 
efforts;^— (Keith,  Vol.  ii.  370.) 

G07.  Maturity  of  the  seed. — Perfect  maturity  is,  in  general, 
indispensably  required  to  ensure  successful  results;   nevertheless, 
there  are  a  few  seeds  that  have  been  known  to  germinate  when  in  an 
unripe  state.     Thus,  Keith  observes,  that  he  has  often  known  the 
germination  of  the  radish  to  be  effected  in  the  pods,  when  they  have 
been  allowed  to  remain  after  the  usual  period  of  gathering.     Peas, 
too,  he  says,  have  been  known  to  sprout  when  sown  in  a  green  and 
soft  state ;  and  a  lemon-seed  he  observed  to  send  out  a  radicle  an 
inch  and  a  half  long;  and  a  plumlet  visible  to  the  naked  eye  before 
it  was  yet  extricated  from  the  fruit.     But  these  are  exceptions — and 
rare  ones* — to  the  rule,  which  requires  that  all  seeds  be  in  a  perfectly 
mature  state  in  order  to  secure  a  crop  :  they  ought  also  to  be  sound, 
and  the  finest  of  their  kind.    To  produce  such  fine  and  mature  seed, 
the  gardener  should  select  the  first  and  earliest  seed-vessels ;  or — 
what  I  believe  is  better — ^he  ought  to  sow  or  plant  expressly  for 
seeds,  and  at  a  comparatively  early  period ;  for,  as  light  is  the  prime 
agent  in  effecting  the  maturity  of  fruits,  those  seed-vessels  will  be 
found  in  the  highest  state  of  perfection  which  have  received  the 
greatest  proportion  of  the  solar  rays ;  therefore — ^all  other  circum- 
stances   being   propitious — those   early    plants,   whose    organs   of 
fructification  expand  during  the  month  of  June,  and  ripen  under  the 
influence  of  the  midsummer  sun,  will  be  more  mature  than  othera, 
which  having  been  sown  or  planted  late,  have  not  developed  their 
flowers  until  August  or  September. 

608.  Mqture  seeds,  if  preserved  from  damp,  will  retain  their 
germinating  power  for  a  certain  period  of  time,  beyond  which  it  will 
not  in  general  be  safe  to  depend  upon  them.  The  Eneydopaiia  ef 
Gardening  furnishes  a  list  of  the  several  periods  at  which  manj 
seeds  may  be  expected  to  grow  freely. 


CaUfaffe-tribe,  four  years. 
Leguminotu    eulinarp    vegelables^    one 
year. 


carrot,  paxmep,  one  year;  ndiih,  ai- 
safy,  two  yean;   skitreti  four  jmn; 
scononers,  two  yean, 
Sf9mMS9us    Mmlii  ^  ^^inagcv  ^ 
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yean ;  white  beet»  ten  years ;  purslane, 
two  years;  orache,  herb  patience,  one 
year. 

AUiaeeous  plants,  two  years. 

Atparaffinout  Planis, — Asparagus,  four 
years;  sea-kale/ artichoke, three  years; 


Plant*  uted  in  tartt,  ^e,f'  generally 
two  years;  but  rhubarb,  only  one  year; 
and  gourd,  pompion,  &c.  ten  years. 

Herbacetnu  Fruitt. — The  cucumber 
and  melon,  ten  or  more  years;  love- 
apple,    capsicum,    and    egg-plant,   two 


cardooD,  rampion,  alisanders,  and  this- 1  years. 

ties,  two  years.  |      Annual  and  biennial /lower'teeds,  gene- 

Aeetariotu   plants,   in    general,    two  :  rally  two  years;  but  some  will  grow, 
years ;    endive,   four   years ;     lettuce,  ,  with  difficulty,  tlie  second  year ;  they 
three  years ;  bumet,  six  years ;  mustard,  j  are  seldom  kept  by  seedsmen    longer 
four  years ;  tarragon,  four  years ;  sorrel,    than  one  year. 
seven  years ;  celery,  ten  years.  Perennial  Jhwer'seeds,  the  same. 

Poi'kerbs  and  gamUhing  plants,  in  Tree'seeds, — Stones,  two  years;  and 
general,  two  years ;  but  parsley  will  .  some,  as  the  haw,  three ;  but  they  are  in 
grow  at  six  years ;  dill  and  fennel,  five  general  of  very  doubtful  success  the 
years;  chervil,  six  years;  marigold,  ,  second  year;  acorns  will  scarcely  grow 
three  years;  borage,  four  years.  the  second  year;  elm,  poplar,  and  wil- 

Sweet  herbs,  generally  two  years ;  but  <  low  seeds,  not  at  alL 
rioe  and  rosemary » three  years ;  hyssop, ; 


To  this  list  may  be  added  Indian  corn^  which,  it  is  said,  will 
germinate  after  100  years. 

609.  "-4ff  9eed9  ought  to  he  kept  dry^  and  the  air  as  much  as 
passible  excluded;  but  those  liable  to  be  attacked  by  insects,  as  the 
pea,  bean,  turnip,  radish,  &c.  should  bo  occasionally  exposed  to  air 
and  friction,  by  being  passed  through  a  winnowing  machine.  The 
more  rare  seeds  should  be  kept  in  their  ])ods  till  the  season  of 
sowing.'^ — (Ene.  Gard,^  7485-6.)  I  suggest  that  when  the  smaller 
seeds  are  freed  from  their  husks,  and  are  become  perfectly  dry,  they 
would  be  most  eiFectually  preserved  by  being  kept  in  glass  wide- 
mouthed  bottles,  corked,  or  tied  over  with  bladder. 

610.  Philosophicalinquiry.  Do  all  plants  spring  originally /ram 
seeds  t — Keith  regards  it  as  an  indubitable  fact  that  such  is  their 
origin.  He  says  that  "  most  seeds,  if  guarded  from  external  injury, 
will  retain  their  germinating  faculty  for  a  period  of  many  years. 
This  has  been  proved  by  the  experiment  of  sowing  seeds  that  have 
been  long  so  kept ;  as  well  as  by  the  deep  ploughing  up  of  fields  that 
have  been  long  left  without  cultivation.  A  field  that  was  ploughed 
up  near  Dnnkeld,  in  Scotland,  after  a  period  of  forty  years'  rest, 
yielded  a  considerable  blade  of  black  oats,  without  sowing.  It  could 
have  been,''  he  adds,  "only  by  the  plough's  bringing  up  to  the 
surface,  seeds  that  had  been  formerly  too  deeply  lodged  for  germi- 


nation.'** 


I  make  no  remarks  on  the  subject,  nor  on  the  doctrine,  now 
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exploded,  of  equivocal  generation :  the  mind  becomes  hampered 
when  it  (Iwells  upon  inquiries  so  deeply  involved  in  mystery ;  but  it 
may  afford  matter  for  reflection  to  the  inquiring  mind  to  view  what 
has  been  said  above,  in  connexion  with  the  following  "  botanical 
question^''''  which  is  stated  in  the  Jief/ister  of  Arts  of  1828. 

Gil.  '^  Are  all  plants  the  result  of  the  rj/ermi  nation  of  a  secJ  on 
virgin  earth  and  vegetable  mould?  It  is  undoubtedly  a  very  remark- 
able phenomenon,  that  the  earth,  when  dug  to  the  depth  of  eight  or 
ten  feet  or  more,  produces  all  sorts  of  plants,  j)rovidcd  it  is  advan- 
tageously exposed  to  the  sun ;  but  what  is  more  extraordinary  is, 
that  this  new  vegetation  frequently  aflbrds  ])lauts  of  kinds  which 
havo  never  been  remarked  in  this  country.     It  is  natural  to  ask 
whence  came  these  plants  ?     Can  it  be  admitted  that  the  seeds  of 
these  plants  were  contained  in  the  several  kinds  of  earths  ?     But 
could  all  these  seeds,  which  had  been  perhaps  above  three  thousand 
years  under  ground,  without  liaviug  ever  been  exposed  to  the  action 
of  the  sun,  have  preserved  the  jx)wor  of  regenerating  {     If  we  strew 
ashes  on  high  and  arid  heaths,  we  shall  see  some  time  afterwards  dortr 
and  vftehes  growing  there,  though  those  two  plants  had  never  been 
seen  in  those  places.     Shall  we  believe  that  the  seed  of  the  clover 
and  vetches  was  in  the  ground,  and  only  waited  for  a  stimulus  io 
generate  i     How  did  it  come  there  I     We  know  that  high  and  arid 
heaths  never  ])roduco  clover ;  it  cannot,  therefore,  bo  considered  as 
proceeding  from  a  plant  which  formerly  grew  there.     But  even 
shoulil   we   admit  the  possibility  that  these  kinds  of  earths  may 
contain  clover-seed,  this  opinion  cannot  be  maintained  in  some  part 
of  East  Friesland,  where  wild  clover  is  made  to  grow  by  strewinjf 
pearl  ashes  on  peat  marshes.^' 

I  shall  add  only  a  few  words  on  this  important  question.  If  all 
plants,  when  chemically  acted  upon,  yield  oxygen,  hydrogen,  and 
carbon,  why  should  it  bo  thought  impossible  that  the  elements  of 
these  substances  might,  by  the  energy  of  the  graat  natural  ageDt8» 
be  so  arranged  as  to  become  favourable  to  the  developcmont  of  a 
newly  organized  being;  and  in  what  way  could  the  eonjectnre 
impugn  or  compromise  the  truth  of  tho  law  which  ordaina  that 
each  plant  should  contain  its  seed  within  itself!  If  the  metal 
potassium  produce  clover  on  peat  marshes,  what  must  be  the  natoffl 
inference?  Can  potassium  be  an  oxide  of  hydrogen^  or  does  it 
stimulate  germs,  latent  in  inert  peat  I 

G12.  Period  of  germiuaiion, — This  is  not,  by  any  meansi  tht 
same  in  all  seeds;  and  it  may  be  very  diflicult  to  ascertain  withpn* 
cision  the  exact  time  tliat  is  required  for  the  developement  of  the 
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radicle   and   plantlet.     Adansou's   table,   extracted    from  Keith's 

work,  will,  however,  prove  of  some  utility  to  the  gardener.  It  is  as 
follows : — 


Days. 

Days, 

Wlicat,  millet-seed    . 

.   i 

Purslain         •         .         .         •    9 

Spmago,  beans,  mufitard 

.3 

Cabbage   ....         10 

Lettuce,  aniso-seed     . 

.    4 

Hyssop          .         .         .         .30 

Melon,  cucumber,  cress-seed   . 

5 

Parsley     .         .         .        40  or  50 

Radish,  beet-root 

.     G 

Years. 

Barlev  ..... 

7 

Almond,  chesnut,  peach         •      1 

Oracbe       •         .        .         . 

•     8      . 

Hose,  hawthorn,  filbert      .          2 

613-  Formation  of  Seed-Beds, — In  the  preceding  sections  on  the 
cultivation  of  esculent  vegetables,  particular  directions  have  already 
been  given  for  the  preparation  and  management  of  seed-beds,  appli- 
cable to  the  raising  of  the  various  species  that  have  there  been 
treated  of;  but  there  are  general  directions  for  the  forming  of  seed- 
beds which  still  remain  to  be  noticed. 

A  seed-bed  should  be  of  such  dimensions  as  to  enable  the  gar- 
dener to  have  command  of  every  part  of  it,  without  being  obliged  to 
trample  on  the  soil  after  it  has  been  sown.  Hence,  it  can  rarely 
admit  of  being  more  than  four  feet  wide;  and  to  form  a  handsome 
bed  in  the  open  area  of  the  garden,  the  length  ought  to  be  at  least 
three  times  that  of  the  breadth:  in  the  borders,  a  square  form  is 
admissible.  Having  carefully  pulverized  the  ground,  by  digging, 
chopping,  and  raking — all  which  operations  imply  a  dryish  state  of 
the  soil — measure  off  the  dimensions  of  the  bed,  and  strain  a  line 
tight  on  each  of  the  sides.  Cut  along  the  line  with  the  edge  of  the 
spade,  holding  it  in  a  somewhat  slanting  direction  towards  the  bed, 
in  order  to  form  the  edge  broader  at  the  bottom  than  at  the  surface, 
and  thus  to  prevent  the  crumbling  of  the  earth.  If  two  or  three 
beds  are  to  be  made  at  the  same  time,  all  the  edges  should  bo  cut 
in  the  same  way,  and  the  alleys  between  them  made  a  foot  wide  at 
the  bottom,  fifteen  inches  wide  at  the  top,  and  three  inobei  deep. 
The  earth  out  of  the  alleys  is  to  be  thrown  upon  the  beds,  and  then 
the  surfaces  of  the  latter  are  to  be  made  as  smooth  as  possible. 

614.  Sowing  the  Heed. — There  are  two  methods  of  sowing:  the 
one  most  commonly  in  use  is  that  which  is  termed  broad-cast 
sowing;  it  is  the  method  of  indolence,  and  is  adopted  because  it  it 
perfcHiiied  with  the  least  apparent  trouble;  but  the  fact  is,  that  in 
every  subsequent  operation,  it  is  productive  of  great  inconvenience 
and  loss  of  time:  to  say  nothing  of  the  number  of  plants  destroyed 
by  treading  over  the  bed. 

Drill  OuUure  is  the  method  which  I  invariably  praetise,  and 
earnestly  recommend ;  it  is  that  of  neatness  and  precision  in  iVia  ^\^ 
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instance,  and  it  facilitates  every  future  operation.  Let  a,  a,  a, 
(Fig.  31,  A,)  represent  the  section  of  three  alleys,  formed  three 
inches  deep,  between  two  beds,  ft,  ft,  each  four  feet  wide.  Tli3 
fourteen  drills  in  the  figure  are  supposed  to  be  six  inches  apart,  and 
the  two  outermost  to  be  drawn  at  the  same  distances  from  the  edges 
of  the  bedy. 

Fig.  31. 
ifeet. 

«  /5  ^i 


12  feet. 

These  drills  are  made  by  straining  the  line  very  tight  the  whole 
length  of  the  beds,  and  drawing  the  drills  with  the  point  or  angle  of 
the  hoc,  its  blade  resting  against  the  lino.     The  drills  may  be  made 
from  half  an  inch  to  two  inches  deep,  according  to  the  size  and 
nature  of  the  seed  to  be  sown.     Most  people  do  no  more  than  this; 
but  as  I  am  an  advocate  for  making  the  drills  of  an  equal  depth 
throughout,  I  recommend  that  a  round,  smooth  pole,  an  inch  or  less 
in  diameter,  be  laid  along  each  drill — ^particularly  if  the  soil  be  of  a 
friable  texture — and  gently  pressed  into  it,  so  as  to  make  the  bottom 
smooth  and  level.     The  whole  of  the  drills  being  thus  prepared,  the 
bed  or  beds  will  exhibit  an  appearance  somewhat  resembling  that  in 
the  figure  at  b,  (Fig.  31,)  which  represents  a  bed  twelve  feet  long 
and  four  feet  wide,  containing  seven  drills.    In  these  drills  theseetb 
are  to  be  sprinkled  as  regularly  as  possible;  or  if  broad-east  sowing 
bo  determined  upon,  it  can  still  be  practised,  and  in  the  best  possible 
manner;  because  almost  all  the  seeds  will  fall  into  the  drills,  or  be 
brought  into  them  by  the  subsequent  raking.     If  the  seeds  be  y&j 
small  and  delicate,  it  will  be  proper  to  sift  earth  over  them  so  as  to 
fill  the  drills;  and  then  the  surface  of  the  bed  is  to  be  made  veiy 
smooth  with  the  back  of  the  rake.     If  it  be  sown  broad-cast,  tba 
bed  must  be  first  well  raked  with  the  teeth  of  the  rake»  and  finished 
off  with  the  baok. 

Sometimes  it  will  be  needful  to  press  the  earth  firmly  upcn  the 
seeds;  and  gardeners  are  in  the  habit  of  treading  them  in  by  waUdngt 
vrith  the  feet  placed,  clone  together,  along  the  drilla.     By  tfaif 
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method  the  seeds  are  buried  unequally,  the  ground  is  trodden  into 
holes,  and  the  pressure  is  greater  in  one  part  than  in  another. 
Wherever  pressure  is  required,  it  will,  I  think,  suffice  to  beat  the 
surface  steadily  with  the  back  of  the  spade;  after  which,  the  edges 
of  the  bed  are  to  be  cut,  the  bottoms  of  the  alleys  made  firm  and 
even,  and  then  covered  to  the  depth  of  an  inch  with  sifted  coal* 
ashes. 

2.  Propagation  by  Runners,  Suckers,  and  Layers. 

615.  By  Runners, — These  are  young  shoots  that  issue  from  the 
collar  or  summit  of  the  root  of  herbaceous  plants.  The  collar  is 
that  part  of  the  plant  which  forms  the  junction  of  the  stem  and  root: 
it  is  thus  described  by  Keith.  "  At  the  junction,  which  I  have 
denominated  the  collar^  there  is  generally  to  be  observed  a  sort  of 
irregular  and  circular  protuberance,  similar  to  that  which  is  occa- 
sioned by  the  operation  of  grafting.  This  is  owing,  first,  to  its  being 
the  point  of  the  insertion  of  the  seed-leaves;  secondly,  to  its  being 
the  point  in  which  th^  divisions  of  the  roots  often  originate,  causing 
a  deflection  of  the  longitudinal  fibres;  and,  lastly,  by  the  difierent 
degrees  of  augmentation  which  take  place  in  the  root  and  stem,  the 
latter  augmenting  more  than  the  former,  and  consequently  occa- 
sioning a  bulge.''— (Vol.  II.  253.) 

The  strawberry  plant  produces  abundance  of  runners,  and  affords 
a  good  example  of  those  herbs  which  produce  creeping  shoots,  and 
knots  of  young  rooted  plants  in  the  course  of  a  summer.  All  that 
is  requisite  in  propagating  by  runners,  is  to  permit  the  young  plants 
on  the  shoots  to  be  well  rooted  before  they  are  separated  from  the  old 
stock.  Strawberries  may  be  moved  at  almost  any  time;  but  the 
months  of  September  and  March  are  the  most  favourable  for  the 
transplanting  of  runners  in  general. 

616.  By  Suckers. — "  These  are  merely  runners  under  ground; 
some  run  to  a  considerable  distance,  as  the  acacia,  narrow-leaved 
elm,  sea  lyme-grass,  alkakengi,  &o.;  others  are  more  limited  in 
their  migrations,  as  the  lilac,  syringa,  Jerusalem  artichoke,  sapo- 
naria,  &c.  All  that  is  necessary  is  to  dig  them  up,  out  off  each 
plantlet  with  a  portion  of  root,  after  which,  its  top  may  be  reduced, 
by  cutting  off  from  one-fourth  to  one-half  of  the  shoot,  in  order  to  fit 
it  to  the  curtailed  root;  and  it  may  then  be  planted  either  in  the 
nursery  department,  or,  if  a  strong  plant,  where  it  is  finally  to 
fmmin:"—( Eneyc.  o/Gard.  1992.) 

*'  Many  plants,^'  Keith  observes,  '^  protrude  annually  from  the 
eollar>  number  of  young  shoots,  encirolitig  th^  ^rauov^^^iitacs^^  w^ 
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depriving  it  of  a  portion  of  its  nourishment,  as  in  the  case  of  most 
fruit-trees.  Others  send  out  a  horizontal  root,  from  which  there  at 
last  issues  a  bud  that  ascends  above  the  soil,  and  is  converted  into  a 
little  stem.  Others  send  out  a  horizontal  shoot  from  the  collar,  or 
a  shoot  that  ultimately  bends  down  by  its  own  weight  till  it  reaches 
the  groimd,  in  which  it  strikes  ixwt,  and  again  sends  up  a  stem" — 
as  in  the  currant,  laurel,  and  laui-ustinus.  This  latter  species  of 
layer  resembles  the  runner,  "  from  which,  however,  it  is  distin- 
guished in  that  it  never  detaches  itself  B])ontaneously  from  the 
parent  jdant.  But  if  artificially  detached,  together  with  a  ])ortiuii 
of  the  root,  or  a  slice  of  the  collar  adhering  to  it,  it  will  now  be:ir 
transplanting,  and  will  constitute  a  distinct  ])lant.''^ 

(il7.  Bif  Layers, — Layers  maybe  described,  in  general  terms,  as 
young  branches,  or  twigs  of  trees  and  shrubs,  or  corresponding 
lateral  shoots  of  perennial  herbaceous  ])lants,  which,  being  bent  down 
to  the  ground,  and  inserted  therein  with  certain  needful  precaution?, 
protrude,  first,  a  system  of  roots,  by  the  agency  of  descending  fluids 
and  fibrous  masses  from  the  buds,  and,  finally,  an  entire  new  stem. 
After  a  certain  time  the  layer  m.ay  be  separ'ated  from  the  parent 
stock,  and  transferred,  according  to  its  strength,  either  into  a  nur- 
sery bed,  or  to  the  place  of  its  final  destination.  There  are  several 
methods  of  perfonning  the  operation  of  layering,  and  many  im])ortaiit 
concomitants  to  be  attended  to.  The  following  scientific  observa- 
tions are  selected  from  the  Enciiclopwdta  of  (warden Im : — 

618.  Season  for  layer hw. — For  trees  and  shrubs  the  season  is 
usually  the  one  which  precedes  the  ascent  of  the  sap.  that  is,  durinsf 
the  months  of  February  and  March;  or  the  operation  is  doferre«l 
until  late  in  June  or  early  in  July,  when  the  sap  is  fully  risen.  The 
latter  })eriod  is  most  suitable  for  layering  the  diauthiis  or  pink  tribe. 

619.  Operation  of  Iwferinp, — "  The  shoot,  or  extremity  of  the 
shoot,  intended  to  become  a  new  plant,  is  half  separated  from  the 
parent  plant,  at  a  few  inches  distant  from  its  extremity;  and  while 
this  permits   the  ascent  of  the  sap  at  the  season   of  rising,  the 
remaining  half  of  the  stem  being  cut  through  and  8e])arated,  forms 
a  dam  or  sluice  to  the  descending  sap,  which,  thus  interrupted  in  \u 
progress,  exudes  at  the  wound  in  the  form  of  a  granulous  protube- 
rance, which  throws  out  new  roots.     If  the  cut  or  notch  does  not 
penetrate  at  least  half  way  through,  some  sorts  of  trees  will  not  form 
a  nucleus  the  first  season;  on  the  other  hand,  if  the  notch  be  cut 
nearly  through  the  shoot,  a  sufiiciency  of  albnmnm  or  00ft  MTOod  is 
not  left  for  the  ascent  of  the  sap,  and  the  shoot  dies.     In  delieite 
sorts  it  is  not  sufficient  to  cut  a  notch  merely^  becauio  in  that  ease 
the  deicending  Bap^  inatead  of  thxowing  out  granulated  matter  in  tb^ 


ICOTEMBCR.]  OPERATION   OF   LAYERING.  508 

upper  side  of  the  wound,  would  descend  by  the  entire  side  of  the 
shoot;  therefore,  besides  a  notch  formed  by  cutting  out  a  portion  Of 
bark  and  wood,  the  notched  side  is  slit  up  at  least  one  inch,  sepa- 
rating it  by  a  bit  of  twig,  or  a  small  splinter  of  stone  or  potsherd.^' 
—{Enc.  1994.) 

620.  In  hf/erinff  icith  precision^  so  as  to  avoid  cutting  and 
mangling,  ^'  it  should  be  remembered,  that  the  use  of  the  notch  is  to 
prevent  the  heel  or  part  intended  to  throw  out  granulous  matter 
from  being  bruised,  which  it  generally  is,  by  the  common  practice  of 
performing  this  operation  by  one  cut  sloping  upwards;  and  that  the 
use  of  the  slit  is  to  render  it  more  difficult  for  the  descending  sap  to 
return  from  the  extremity  of  the  heel.  In  conformity  with  this  idea. 
Knight  recommends  taking  up  the  shoot  after  it  has  grown  some 
time,  and  cutting  off  a  ring  of  bark  below  the  notch  and  slit,  so  as  to 
hinder  the  return  of  the  sap,  and  thereby  force  the  shoot  to  employ 
it  in  forming  roots.'' — (Hort.  Trans.  Vol.  I.  256.)  "  In  burying  an 
entire  shoot,  with  a  view  to  induce  shoots  to  rise  from  every  bud, 
notches  alone  are  sufficient  without  either  slitting  or  ringing.  The 
use  of  the  splinter  of  wood,  or  bit  of  tile  or  potsherd,  is  partly  to 
prevent  the  union  of  the  parts  when  the  bent  position  of  the  shoot  is 
not  sufficient,  and  partly,  and  in  some  cases  principally,  to  act  as  a 
stimulus.  On  what  principle  it  acts  as  a  stimulus  has  not,  wo 
think,  been  yet  determined*,  but  its  effects  have  long  been  very  well 
known  to  gardeners." — (IdejJi^  1995.) 

In  layering  woody  plants  which  are  brittle  and  liable  to  break 
off,  try  the  following  method.  Thrust  a  shaq)  pointed,  narrow 
blade  through  the  middle  of  the  branch  below  a  joint  or  bud, — then 
carry  the  edge  upwards  to,  and  through  the  first  joint,  and  half  way 
up  the  intemode  between  it  and  the  next  bud  or  joint  above  it.  At 
this  point  below,  withdraw  the  knife,  after  having  pressed  in  a  piece 
of  potsherd  to  keep  the  cut  surfaces  quite  apart.  Thus  there  will  be 
a  slit,  perhaps  an  inch  and  a^half  long,  and  a  wedge  in  it,  which 
will  act  the  part  of  a  notch.  Layers  so  prepared  are  little  liable 
to  break  off,  and  are  as  likely  to  protrude  roots  below  the  buds,  as 
those  which  are  prepared  by  the  common  notching  and  slitting. 

*  If  the  inserted  piece  acts  as  a  stimulus  at  all,  the  ouly  way  of  accounting, 
philosophically,  for  such  action,  appears  to  me  to  be  this.  Fragments  of  tiles, 
stones,  &c.,  accumulate  moisture  round  about  them ;  the  acccumulation  of  moisture 
implies  the  agency  of  attraction,  and  this  moisture  or  aqueous  fluid,  thus  attracted, 
is  itself  a  decomposable  fluid.  Being  in  juxta-position  with  the  vessels  of  tlie  kyer, 
it  will  tend  also  to  induce  lateral  attraction  between  the  vegetable  juices  and  its 
own  eomponents;  and  this  attraction — as  a  necessary  consequence— will  induce 
an  iiicrcwwd  aotion  in  the  fluids  of  the  layer,  which  may  be  teroied  irrUation^  a 
MHmuiust  or  what  else  yon  please^  whereby  to  expTe!»  Vhe  sam^  \\^i\^. 
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Mr.  Marnock,  I  believe,  suggested  a  process  like  the  above  for  the 
layering  of  roses. 

621.  Preparation  of  the  Soil. — "In  layering  trees  in  the  open 
garden,  whatever  mode  be  adopted,  the  ground  round  each  plant 
intended  for  laying  must  be  digged  for  the  reception  of  the  layers; 
then  making  the  excavations  in  the  earth,  lay  down  all  the  shoots 
or  branches  |)roperly  situated  for  this  purpose,  pegging  each  down 
with  a  peg  or  hooked  stick:  laying  also  all  the  proper  young  shoots 
on  each  branch  or  main  shoot,  fixing  each  layer  from  about  three  or 
four  to  six  inches  deep,  according  as  they  admit,  and  moulding  them 
in  at  that  depth,  leaving  the  tops  of  every  layer  out  of  the  ground 
from  al)OUt  two  or  three  to  five  or  six  inches,  according  to  their  length, 
though  some  shorten  their  tops  down  to  one  or  two  eyes.  Observe 
also  to  raise  the  top  of  each  layer  somewhat  upright,  especially 
tongue  or  slit  layers,  in  order  to  keep  the  slit  open.  As  the  layer- 
ing is  completed,  level  in  all  the  mould  finally  and  equally  in  every 
part  close  about  the  layer,  leaving  an  even,  smooth  surface,  pre- 
senting only  the  to])s  of  each  layer  in  the  circumference  of  a  circle, 
and  the  stems  or  stools  in  the  centre."*' — (Idem^  2001.) 

In  the  annexed  figure  (32),  Nos.  1  and  2  show  the  notches  in 
two  layers.  No.  3  exhibits  a  detached  portion  of  a  layer,  8liowiu<,' 
the  position  of  the  notch,  slit,  and  emerging  roots.  No.  4  represents 
one  of  the  pegs. 

Fig.  32. 


622.  Success  in  layering  may  he  accelerated  by  a  variety  of  op^ 
rations. 

(1st.)  By  piercing. — "This  is  performed  with  an  awl,  nail, or 
pen-knife,  thrust  through  two  or  three  times  in  opposite  directiooi 
at  a  joint;  from  which  wounds,  first,  granulated  matter  ooiefiytf' 
finally,  fibres  are  emitted.'" 

(2nd.)  By  ringing^  which  is  cutting  off  a  small  ring  of  \iA 
and  part  of  the  wood,  by  which,  the  return  of  the  sip  beiiig 
impeded,  it  is,  as  it  were,  compelled  to  form  roots.  Care  mut  ^ 
takcDf  however,  that  the  ring  does  penetrate  fiir  into  the  ivood, 
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otherwise  the  sap  will  be  prevented  from  ascending  in  the  first 
instance,  and  the  shoot  killed.  '^  liinging  is  an  excellent  method 
for  making  layers  of  hard-wooded  plants  strike  root  with  greater 
certainty,  and  in  a  smaller  space  of  time  than  is  attained  by  any 
other  way.  The  accumulated  vegetable  matter  in  the  callus,  which 
is  formed  on  the  upper  edge  of  the  ring,  when  brought  into  contact 
with  the  soil,  or  any  material  calculated  to  excite  vegetation, 
readily  breaks  into  fibres  and  roots.*" — {Hort.  Tram.  IV.  558.) 

(3rd.)  By  Wiring. — "  This  is  performed  by  twisting  a  piece  of 
wire  round  the  shoot  at  a  joint,  and  pricking  it  at  the  same  time 
with  an  awl  on  both  sides  of  the  wire.  It  is  evident  that  all  these 
methods  depend  on  the  same  general  principle,  that  of  permitting 
the  ascent  of  the  sap  through  the  wood,  but  checking  its  descent  by 
cutting  off,  or  closing  the  vessels  of  the  bark."' — (Idern^  1997,  et  seq.) 

623.  Tie  operation  of  ringing  may  be  performed  with  an  instru- 
ment called  the  ringing  shears,  that  makes  a  double  incision  round 
the  bark  of  the  shoot.  It  may  also  be  effected  by  a  double-bladed 
penknife,  both  the  blades  being  parallel  one  to  the  other,  and  open 
at  once,  consequently  producing  a  double  ring  when  they  are  passed 
round  the  shoot,  of  from  one-eighth  to  one-sixth  of  an  inch  in 
breadth.  The  ring  of  loosened  bark  is  then  to  be  detached  from  the 
alburnum.  A  shoot  so  ringed  may  bo  passed  through  the  hold  of  a 
flower-pot,  and  then,  being  surrounded  with  soil  and  kept  moist, 
the  shoot  will  very  frequently  emit  roots,  and  may  finally  be 
detached  from  the  parent  stock  by  cutting  it  off  close  under  the  bot- 
tom of  the  pot. 

I  conceive  that  this  method  may  be  advantageously  adopted  for 

propagating  appTe-trees,  particularly  on  espaliers,  the  upper  shoots 

of  which  can  be  readily  operated  upon;  and  the  situation  is  well 

adapted  to  the  purpose,   as  the  pot  can  be  easily  secured  in  an 

upright  position.     If  the  detached  ring  be  very  narrow,  that  is,  of 

one-twelfth  or  one-sixteenth  of  an  inch,  the  growth  of  the  shoot,  as 

I  have  witnessed,  will  be  very  luxuriant,  and  the  wound  will  heal 

by  granulations,  forming  an  enlarged  callus  or  broad  ring  of  wood 

and  bark  around  the  shoot,  but  emitting  no  roots;  therefore,  to 

ensure  success,  the  detached  ring  must  be  much  broader:  and,  in 

that  case,  it  may  be  prudent  not  to  take  off  the  whole  of  the  bark, 

but  to  leave  from  one-eighth  to  one-fourth  of  its  circumference  upon 

the  stem. 

624.  Removing  the  layers. — "  Though  layers  of  trees  completed 
early  in  spring,  and  of  herbaceous  plants  after  the  season  of  their 
flowering,  are  generally  fit  to  remove  from  the  parent  plant  by  the 
end  of  the  sacceeding  autumn,  yet  many  sorts  of  AnvmcAiW  U^^sa^ 


50H  SCIENTIFIC   OPERATIONS   OF   GARDENING.  [NOVEMBER. 

require  two  yeare  to  complete  their  roots.  On  the  other  haud,  some 
8orts  of  roses  and  deciduous  shrubs,  if  their  present  year'^s  wood  be 
laid  down  when  about  half-grown,  or  about  the  middle  of  August, 
will  produce  roots  and  be  fit  to  separate  the  succeeding  autumn."' — 
{Idem,  2006.) 

«S.    By  Slips  and  Citttings. 

^25.  By  slipsy  are  to  be  understood,  either  those  shoots  that 
spring  from  the  collar,  or  upper  part  of  the  roots  of  herbaceous 
j)lants,  as  in  auric tdas^  and  most  subjects  of  the  genus  primula^  to 
which  portions  of  roots  are  attached ;  or  those  little  branches  of  under 
shrubs,  sweet,  and  aromatic  herbs,  as  basil,  marjoram,  savory,  thyme, 
rue,  frc,  which,  when  the  lower  part  of  the  wood  begins  to  ripen, 
as  it  docs  in  the  second  yearns  growth,  are  to  be  slipped  or  pulled  oft' 
downwards  from  the  parent  plants.  This  mode  of  detaching  the 
slip  brings  off  a  ]>oi-tion  of  the  bark  of  the  principal  stem ;  and  "the 
ragged  parts  and  edges  of  this  claw%  or  rough  section,  are  then  to  be 
smoothed  with  a  sharp  knife,  and  the  slip  planted  in  suitable  soil, 
and  shaded  till  it  strikes  root,  or  appears  to  have  recovered  from  the 
effects  of  amputation."  Slips  may  be  taken  in  the  spring  or  autumn ; 
the  month  of  March,  however,  is  to  bo  ])rcferred,  as  the  fluids  are 
then  ajiproaching  to  their  greatest  state  of  activity. 

G2().  Ciittum  arc  portions  of  shrubs  and  trees  which  are  cut  off 
with  the  pruning  knife.     They  are  selected  chiefly  from  the  shoots 
of  the  last  year's  growth,  to  which  a  small  piece  of  tho  wood  of  the 
preceding  j  car  is  attached,  as  a  talus  or  heel.     The  Ettctfclopa^fta  of 
Gardeniuff  treats  of  this  method  of  propagation  in  a  manner  so 
consistently  philosophical,  that  I  cannot  refrain  from  copying  the 
article  on  "  Cuttings,"  nearly  at  full  length,  marking  those  passages 
in  italics  which  call  for  particular  notice.     It  may  be  pnn-ionslj 
remarked,  that  cuttings  should  not  be  planted  very  deep ;  it  will  in 
general  be  sufiicient  to  place  three  or  four  buds  imder  ground; 
gooseberries  and  currants  will  strike  at  any  depth ;  some  apples  will 
htrike  freely  if  merely  thrust  into  the  soil,  others  with  difficulty, 
unless  covered  by  a  hand-glass.     Hard-wooded  plants  in  general  do 
not  strike  freely;   and  some  of  them  require  a  uniform  stillness, 
moisture,  and  moderate  degree  of  warmth.     The  protection  of  a 
hand-glass,  and  a  slight  bottom  heat,  greatly  accelerate  the  protnuioa 
of  roots ;  and  if  the  cuttings  are  in  pots,  ihey  may  be  forwanled.  bjr 
being  covered  with  a  boll-glass,  and  then  placed  in  a  frame  under  a 
glass  light. 

627.  Choice  of  Cuttinpc.— ''  TViom  branches  of  treta  and  ahrnlM 
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^hich  are  thrown  out  nearest  the  ground,  and  especially  such  as 
feline^  or  nearly  so,  on  the  eartK's  surfacf^  have  always  the  most 
Lendenoy  to  produce  roots.  Cuttings  then,  are  to  be  chosen  from 
the  side  shoots  of  plants,  rather  than  from  their  summits  or  main 
stems ;  and  the  strength  and  health  of  side  shoots  being  equal,  those 
Dearest  the  ground  should  be  preferred. 

"  The  proper  time  for  taking  cuttings  from  the  mother  plant  is 
when  ^e  sap  is  in  full  motion^  in  order  that,  in  returning  by  the 
bark,  it  may  form  a  callus,  or  protruding  ring  of  granular  substance, 
between  the  bark  and  wood,  whence  the  roots  proceed.  As  this 
cMuSy  or  ring  of  spongy  matter,  is  best  formed  in  ripened  icood,  the 
cutting,  when  taken  from  the  mother  plant,  should  contain  a  part  of 
the  former  yearns,  or  in  plants  which  grow  twice  a  year,  of  the  w^ood 
of  the  former  growth ;  or  in  plants  which  are  continually  growing, 
as  most  evergreen  exotics,  such  wood  as  has  begun  to  ripen,  or 
assume  a  brovmish  colour.  Thie  is  the  true  principle  of  the  choice 
of  cuttings  as  to  time;  but  there  are  many  sorts  of  trees,  as  willow, 
elder,  &o.,  the  cuttings  of  which  will  grow  almost  at  any  season, 
and  even  if  removed  from  the  plant  in  winter,  when  the  sap  is 
comparatively  at  rest.  Cuttings  from  herbaceous  plants  are  chiefly 
chosen  from  the  low  growths,  which  do  not  indicate  a  tendency  to 
bloesom;  but  they  will  also  succeed  in  many  cases,  when  t^iken 
from  the  flower  stems ;  and  some  rare  sorts  of  florists^  and  border 
flowers,  as  the  dahlia,  rocket,  cardinal-flower,  scarlet  lychins,  wall- 
flower, &o.,  are  so  propagated.*" — (Encyclopcudia,  No.  2064.) 

628.  Preparation  of  the  cutting, — "  This  depends  on,  or  is  guided 
by  this  principle,  that  the  power  of  protruding  buds  or  roots  resides 
chiefly,  and  in  most  cases  entirely,  at  what  are  called  joints^  or  at 
those  parts  where  leases  or  buds  already  exist.  Hence  it  is  that 
euttings  ought  always  to  be  cut  across,  with  the  smoothest  and 
soundest  section  possible,  at  an  eye  or  joint.  And  as  buds  are  in  a 
more  advanced  state  in  wood  somewhat  ripened  or  fully  fonned, 
than  in  a  state  of  formation,  this  section  ought  to  be  made  in  the 
wood  of  the  growth  of  the  preceding  season  ;  or,  as  it  were,  in  the 
point  between  the  two  growths.  It  is  true,  that  there  are  many 
sorts  ct  cuttings  which  not  only  throw  out  roots  from  the  ring  of 
granulated  matter,  but  also  from  the  sides  of  every  part  of  the  stem 
inserted  in  the  soil,  whether  old  and  large,  or  young  and  small,  as 
willows,  currants,  vines,  &;c. ;  but  all  plants  which  are  difiicult  to 
root,  as  heaths,  camellias,  and  orange-trees,  will  be  found  iu  the  first 
instaticey  and  for  several  years  after  propagation,  to  throw  out  roots, 
only  fnMn  the  ring  of  herbaceous  matter  above  mentioned ;  and  to 
Cieilitate  the  formation  of  this  ring  by  prop«T\^  -^t^^fiw^  ^<^ 
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cuttings  of  even  willows  and  currants,  must  be  an  obvious  advan- 
tage. It  is  a  common  practice  to  cut  ofT  the  whole  or  part  of  the 
leaves  of  cuttings,  which  is  always  attended  with  bad  effect  in 
evergreens^  in  which  the  leaves  may  be  said  to  supply  nourishment  to 
the  cutting  till  it  can  sustain  itself.  This  is  ver}'  obvious  in  the  case 
of  striking  from  buds,  which,  tcithout  a  leaf  attached^  tpeedlhi  rot 
ami  die.  Leaves  alone,  as  in  Bryophyllum  culycinum^  will  even 
strike  root  and  form  plants  in  some  instances ;  and  the  same,  as 
Professor  Thouin  observes,  may  be  stated  of  certain  flowers  and 
frmtar— (Idem,  2065.) 

()29.  Bf/  ringina^  cuttings  which  are  difficult  to  strike  may  be 
rendered  more  tractable  ;  "  if  a  ring  be  made  on  the  shoot  which  /* 
to  furnish  the  cutting,  a  callus  will  be  created,^'*  (see  No.  622,) 
"  which,  if  inserted  in  the  ground  after  the  cutting  is  taken  off,  will 
freely  emit  roots.  A  ligature  would  perliai)s  operate  in  a  similar 
manner,  though  not  so  efficiently;  it  should  lightly  encircle  the 
shoot  destined  for  a  cutting,  and  the  latter  should  be  taken  offidun 
an  accumulation  of  sap  has  apparently  been  produced.  The  ampu- 
tation in  the  case  of  ligature,  as  well  as  in  that  of  the  ring,  must  be 
made  below  the  circles,  and  the  cutting  must  be  so  planted  as  to 
have  the  callus  covered  with  earth.'"' — (Hort.  Trans,  iv,  558.) 

630.  "  The  insertion  of  the  cuttings  may  seem  an  easy  matter, 
and  none  but  a  practical  cultivator  would  imagine  that  there  could 
be  any  difFcrcnce  in  the  growth,  between  cuttings  inserted  in  the 
middh  of  a  pot,  and  those  inserted  at  its  sides.     Yet  such  is  actually 
the  case ;  and  some  sorts  of  trees,  as  the  orange,  ceratonia,  &c.,  if 
inserted  in  a  mere  mass  of  earth,  will  hardly,  if  at  all,  throw  out 
roots,  while,  if  they  are  inserted  in  sand,  or  in  earth  at  the  sides  of 
the  pots,  so  as  to  touch  the  pot  in  their  whole  length,  they  seldom 
fail  of  becoming  rooted  plants.     Knight  found  the  mulberry  strike 
very  well  by  cuttings  when  they  were  so  inserted,  and  when  their 
lower   ends  touched   a  stratum   of  gravel  or   broken   pots;    and 
Hawkins,  (Hort.  Trans.  Vol.  II.  p.  12,)  who  had  often  tried  io 
strike  orange-trees,  without  success,  at  last  heard  of  a  method  (long 
known  to  nurser}'men,  but  which  was  re-discovered  by  Lnscome) 
by  which,  at  the  first  trial,  eleven  cuttings  out  of  thirteen  grew. 
'  The  art  is  to  place  them  to  touch  the  bottom  of  the  pot ;  they  an 
then  to  be  plunged  in  a  bark  or  hot-bed,  and  kept  moist/ **" — f^/tei 
2066-7.) 

631.  ^^  Piping  is  a  mode  of  propagation  by  euUing^^  and  it 
adopted  with  herbaceous  plants  having  jointed  tubular  atemt,  u  the 
dianthus  tribe ;  and  several  of  the  grasses  and  tme  amndos  miji^t 
he  propagated  in  this  manner.    When  the  shoot  has  nsaily  dw 
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growing,  which  generally  happens  after  the  blossom  has  expanded, 
its  extremity  is  to  be  separated  at  a  part  of  the  stem,  where  it  is 
nearly,  or  at  least  somewhat  indurated  or  ripened.  This  separation 
is  effected  by  holding  the  root  end  between  the  finger  and  thumb  of 
one  hand,  below  a  pair  of  leaves^  and  with  the  other,  pulling  the  top 
part  above  the  pair  of  leaves,  so  as  to  separate  it  from  the  root  part 
of  the  stem  at  ^e  socket  formed  by  the  axillas  of  the  leaves,  leaving 
the  stem  to  remain  with  a  tubular  or  pipe-looking  termination. 
These  pipings,  or  separated  parts,  are  inserted  without  any  further 
preparation  in  finely-sifted  earth,  to  the  depth  of  the  first  joint  or 
pipe,  gently  firmed  with  a  small  dibber,  watered,  a  hand-glass 
placed  over  them,  and  their  future  management  regulated  on  the 
same  general  principles  as  that  of  cuttings."' — (Idem^  2069.) 


Part  II. 
OPEBATIONS  PREPARATORY  TO  GRAFTING  AND  BUDDING. 

632.  These  operations  consist  in  preparing  young  trees,  called 
ttoeks^  for  the  reception  of  yearling  shoots,  known  by  the  name  of 
Scions  or  grafts,  or  buds^  in  order  to  perpetuate  approved  varieties, 
and  to  accelerate  the  fructification  of  fruit-bearing,  or  ornamental 
trees. 

As  most  species  of  fruit-trees  require  different  kinds  of  stocks, 
all  of  which  may  be  raised  from  seed,  though  it  does  not  necessarily 
follow  that  they  must  be  so  raised,  it  will  be  essential  to  notice  the 
most  approved  methods  of  propagating  stocks  from  seed.  This  part, 
therefore,  will  contain  directions  for  raising  seedling  stocks  for 
apples,  pears,  peaches,  apricots,  plums  and  cherries. 

1.  Raising  the  Stocks  for  Apples. 

633.  As  apple-trees  require  to  be  grafted  upon  stocks  raised  from 
apples  or  crabs,  the  seeds  of  these  trees  must  be  collected  in  the 
autumn,  and  then  be  either  sown  directly,  or  preserved  in  dry  sand, 
in  pots  or  boxes,  till  the  succeeding  March.  I  am  inclined  to  think 
that  the  pips  of  any  fine  and  favourite  fruit,  which  it  is  desirable  to 
raise,  ought  to  be  sown  as  soon  as  they  are  procured,  in  flower-pots, 
an  inch  deep,  in  a  soil  abounding  with  sand,  say  three-fourths  of 
the  whole;  and  thoroughly  incorporated  with  one-fourth  part  of 
leaf-moold,  or  light  vegetable  earth.    Each  pot  should  then  bci 


510  SCIENTIFIC   OPERATIONS   OF    GAKDEMXG.  [NOVEMBER. 

marked,  and  in  the  time  of  severe  frosts,  the  i)Ots  niay  readily  he 
removed  to  a  convenient  i)lace  of  shelter,  and  in  the  early  spring,  be 
jjlungcd  up  to  the  rims  in  the  earth  of  some  shady  border. 

G3 1.  The  need-beds^  should  be  made  pretty  much  in  the  same 
manner  as  those  for  vegetable  seeds  (613),  but  only  three  feet  wide, 
and  the  soil  ought  to  be  a  light,  free-working,  but  moderately 
enriched,  sandy  loam ;  and  it  is  said,  that  if  strings  of  twine,  or 
small  cord,  be  dipped  in  a  mixture  composed  of  one  pound  of  gas  tar, 
a  quarter  of  a  pound  of  brown  essential  oil  of  coal-tar,  and  a  quarter 
of  a  pound  of  grease,  and  then  drawn  and  fixed  across  and  about 
the  newly-sown  beds,  they  will  prove  a  certain  preservative  agiiinst 
birds.— (See  Jier/.  of  Arts,  1828,  p.  32.) 

GS.*).  fSfucks  from  Seedliiu/  Apples  and  Crals. — "  A  preference," 
Kniglit  ol)scrves,   ''  has  generally  and  justly  been  given  to  aj)j)le- 
stocks  raised  from  the  native  kind,  or  crab,  as  being  more  hardy 
and  durable  than  those  ])roduccd  from  the  apple.     The  oftsprin;:  of 
some  varieties  of  the  crab,  particularly  of  those  introduced  fr«nn 
Siberia,  vegetate  much  earlier  in  the  spring  than  the  other  trees  of 
the  same  s])ecies;  and  thence  the  inexperienced  planter  will  probably 
be  led  to  «u])j)Ose  that  such  stocks  would  accelerate  the  vegetation  of 
other  varieties  in  the  spring,  and  tend  to  produce  an  early  maturity 
of  the  fruit  in  autumn.     In  this,  however,  he  will  bo  disappointed. 
The  ofilce  of  the  stock  is  in  every  sense  of  the  word  subseryient; 
and  it  acts  only  in  obedience  to  the  impulse  it  receives  from  die 
branches  :  the  only  (qualities  therefore,  which  are  wanting  to  forma 
perfect  stock,  are  vigour  and  hardiness/' — (Eiicyc.  Gard.,  4389.) 

()36.  Seeds,  Soicina,  and  Culture, — "  In  collecting  the  seeds  to 
sow,  it  must  be  remembered,  that  the  habits,  as  well  as  the  diseases 
of  plants,  are  often  hereditary,  and  attention  should  be  paid  to  the 
state  of  tho  tree  from  which  the  seeds  are  taken ;  it  should  be 
large,  and  of  free  growth,  and  rather  in  a  growing  state  than  one  of 
maturit}'  or  decay.  The  crab-trees  which  stand  in  cultivated  grouncU) 
generally  grow  more  freely,  and  attain  a  larger  stature  than  those  in 
the  woods,  and  therefore  a])pear  to  claim  a  preference.  The  seeds 
should  be  taken  from  the  fruit  before  it  is  ground  for  vinegar,  ind 
sown  in  beds  of  good  mould  an  inch  deep.  From  these,  the  phnti 
should  be  removed  in  the  following  autumn  to  the  nuneiy,  and 
planted  in  rows  at  three  feet  distance  from  each  other,  and  eighteeo 
inches  between  each  plant.*" — {Idem^  4390.) 

G37.  General  Directione^  as  simple  as  they  are  penpieoouii  an 
furnished  by  the  EngliA  Gardener,  Ch.  6,  No.  205.—''  The  pip  of 
crabs,  apples,  pears,  and  quinces,  are  obtained  from  the  finiii;  tin 
three  former  in  great  abundance  when  cider,  perry,  or  yegniee  M 
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made ;  the  last  with  some  difficulty,  on  accoimt  of  the  comparative 
rareness  of  the  fruit,  but  quince  stocks  are  so  easily  obtained  from 
cuttings  or  layers  that  this  is  not  a  matter  of  much  consequence. 
The  pipe  are,  of  course,  collected  in  the  fall  of  the  year;  and  when 
collected,  make  them  dry,  put  them  immediately  into  fine  dry  earth 
or  sand,  and  keep  them  safe  from  mice  until  the  month  of  March. 

*'  When  that  month  comes,  dig  a  piece  of  ground  well  and  truly, 
make  it  rich;  make  it  very  fine,  form  it  into  beds  three  feet  wide, 
draw  drills  across  it  at  eight  inches  distance,  make  them  from  two  to 
three  inches  deep,  put  in  the  seeds  pretty  thickly,  cover  them  com- 
pletely, tread  the  earth  down  upon  them,  and  then  smooth  the 
surface.  When  the  plants  come  up,  thin  them  to  about  three  inches 
apart,  and  keep  the  ground  between  them  perfectly  clean  during  the 
summer.  Hoe  frequently,  but  not  deep  near  the  plants;  for  we  arc 
speaking  of  trees  here;  and  trees  do  not  renew  their  roots  quickly  as 
a  cabbage  or  a  turnip  does.  These  young  trees  should  be  kept,  during 
the  first  summer,  as  moist  as  possible,  without  watering ;  and  the 
way  to  keep  them  as  moist  as  possible,  is,  to  keep  the  ground  per- 
fectly clean,  and  to  hoe  it  frequently.'' 

2.  Raising  Stocks  for  Pears. 

638.  Pears  are  grafted  or  budded  upon  the  common  wild  pear, 
with  a  view  to  dtcarfinff:  and  to  bring  them  into  early-bearing  con- 
dition, they  are  grafted  upon  the  quince  and  whitethorn.  They  also 
succeed  upon  the  white  beam  {Pyrus  arid)^  service  (Pyrus  tormi" 
nalis)y  the  medlar,  and  the  apple. 

639.  Propagation  from  seed, — The  seeds  may  be  sown  and  the 
beds  managed  according  to  the  directions  given  for  the  apple,  and 
abundance  of  new  varieties  may  thus  be  obtained.  ^^  Professor  Van 
MoDB,  proprietor  of  the  Pepiniire  de  la  Fideliti^  at  Brussels,  has 
upwards  of  800  approved  sorts  of  new  pears  raised  from  seed  by 
himself  and  M.  Duquesne,  of  Mons,  in  the  course  of  fifteen  or  sixteen 
years,  and  selected  from  probably  8,000  new  seedling  fruits.  Van 
lions  observed  to  Neill  that  '  he  seldom  failed  in  procuring  valuable 
apples  from  the  seed,  for  those  which  were  not  adapted  to  the  garden 
ss  dessert  fruit  were  probably  suited  for  the  orchard,  and  fit  for 
baking,  or  cider-making.  With  pears  the  case  was  difierent,  many 
proving  so  indifierent  as  to  be  unfit  for  any  purpose."  *" — {Horticultural 
Tmtr^  &c.,  309.)  '^  Whenever  a  seedling  indicates,  by  the  blunt 
ahape^  thickness,  and  woblliness  of  its  leaves,  or  by  the  softness  of  its 
hark  and  fuhaess  of  its  buds,  the  promise  of  future  good  qualities,  as 
a  fruit-bearing  tree.  Van  Mons  taJces  a  cutting  from  it,  and  places  it 
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on  a  wcll-cstablishcd  stock;  the  value  of  its  fruit  is  thus  much  sooner 
ascertained.'*"' — (Idem^  310.)  "  At  Brussels,  seedlings  yield  in  four 
or  or  five  years;  in  Britain,  seldom  before  seven  or  ten  years  have 
elapsed.  The  fruit  of  the  first  year  of  bearing  is  always  inferior  to 
that  of  the  second  and  third  years.  If  a  pear  or  an  apple  possess  a 
white  and  heavy  pulp,  with  juice  of  rather  pungent  acidity,  it  may 
be  expected  in  the  second,  third,  and  subsequent  years,  greatly  to 
improve  in  size  and  flavour.  New  varieties  of  pears,  and  indeed  of 
all  fruits,  are  more  likely  to  be  obtained  from  the  seeds  of  new 
than  of  old  sorts."— (/(7m,  308,  309.) 

3.  Raising  Six)cks  for  Peaches  and  Nectaeines. 

640.  The  peach  and  iiectaHne  are  occasionally  propagated  by 
budding  them  upon  almond  and  peach  stocks,  but  principally  upon 
plum-stocks,  as  being  the  most  hardy,  durable,  and  prosperous. 
These  stocks  are  raised  from  stones  sown  in  drills  in  the  autumn, 
and  two  inches  deep.  The  soil,  according  to  Miller,  should  be  light 
and  dry,  and  during  winter  the  beds  ought  to  be  protected  from 
frost,  which  is  likely  to  destroy  the  seeds.  The  young  trees  may  be 
planted  out  in  nursery  rows  when  one  or  two  years  old.  The  muscle 
plum,  according  to  Abercrombie,  furnishes  the  stock  whereon  the 
peach  may  bo  most  successfully  budded. 

Mr.  Knight,  in  his  Observations  on  the  Method  of  producing  new 
and  early  Fruits,  and  on  some  Varieties  of  the  Peach* ^  concludes, 
''I  entertain  little  doubt  that  the  peach-tree  might,  in  successive 
generations,  be  so  far  hardened  and  naturalized  to  the  climate  of 
England  and  Ireland,  as  to  succeed  well  as  a  standard  in  favourable 
situations.     The  peach  does  not,  like  many  other  species  of  fruit, 
much  exercise  the  patience  of  the  gardener,  who  raises  it  from  the 
seed;  for  it  may  be  always  made  to  bear  when  three  years  old.    I 
will  not  venture  to  decide  whether  it  might  not  possibly  produce 
fruit  even  at  the  end  of  a  single  year.     In  prosecuting  such  expeii* 
ments,  I  would  recommend  the  seedling  peach-trees  to  be  retained 
in  ])ots,  and  buds  from  them  only  to  be  inserted  in  older  trees;  for 
their  rapid  and  luxuriant  growth  is  extremely  troublesome  on  the 
wall,  and  pruning  is  death  to  them.'*^     He  afterwards  succeeded  in 
producing  blossom-buds  the  first  year;  the  means  used  were,  leaviii!; 
on  the  laterals  near  the  extremities  of  the  shoots,  and  expoong 
the  leaves  as  much  as  possible  to  the  sun,  in  order  to  promote  the 
gro\nh  and  ripening  of  the  wood.*" — (Encye,  of  Gard.^  No.  4482.) 

*  IIorHeuituna  TrmuaeHoiu,  YoL  L 
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4.  Raising  Stocks  for  Apricots. 

1.  Apricots  are  usually  budded  upon  stocks  raised  from  the 
of  apricots  or  plums.    New  varieties  are  raised  from  the  stones 

former,  as  in  the  case  of  the  peach;  and  for  the  moor-park, 
^night  recommends  a  stock  raised  from  an  apricot-stone.  (See 
>2.)  For  the  Brussels,  Breda,  and  most  other  varieties,  any 
itocks  will  do;  though  in  all  probability,  the  apricot-stock 
to  be  chosen. 

2.  For  the  propagation  of  stone-fruit  stocks^  generally — the 
h  Gardener  directs  the  stones  to  be  taken  from  the  fruit  when 
pe,  "  made  perfectly  dry  in  the  sun,  then  packed  in  perfectly 
nd,  and  kept  there  until  the  month  of  November,  when  the 
must  be  sowed  in  just  the  same  manner  as  described  for  the 
xcept  that  they  ought  not  to  be  closer  than  an  inch  from  each 
n  the  drill,  and  should  be  covered  to  the  depth  of  three  inches, 
haps,  a  little  more.  The  plants  will  come  up  in  the  spring, 
ill  attain  a  good  height  the  first  summer.  They  should  be 
lasted  in  the  fall,  first  taking  off  the  tap  root,  and  shortening 
le  roots.  In  the  next  month  of  April,  they  should  be  cut 
bo  tha  ground,  and  suffered  to  send  up  only  a  single  stalk  for 
g  or  budding  upon.  They  should  now  be  planted  in  rows  at 
et  apart,  and  at  a  foot  apart  in  the  row,  in  order  to  give  them 
or  the  operations  of  grafting  and  budding.*" — (Chap.  vi.  206.) 

5.  Raisino  Stocks  fob  Plums. 

}.  Plums  are  budded  upon  plum-stocks^  and  to  raise  them,  the 
kf  the  musple,  St.  Julian,  and  magnum-bonum  plums,  are  pre 
They  are  to  be  sowed  as  soon  as  they  are  gathered,  or  they 
9  preserved  in  sand  until  the  spring,  agreeably  to  the  direo- 
n  the  last  paragraph.  The  seed-bed  should  be  of  the  same 
lions  as  those  for  apricots,  and  the  soil  of  a  medium  quality, 
of  a  mellow  and  loamy,  than  of  a  light  and  sandy  texture, 
stocks  may  also  be  raised  in  pots,  by  sowing  one  stone  in  a 
aot,  or  three  in  a  large  one,  in  moderately  rich  soil.  They  may 
^  preserved  under  shelter  during  severe  frosts,  and  will  be 
ed  to  start  earlier  in  the  spring. 

6.  Raising  Stocks  for  Cherries. 

I.  The  Stocks  for  Cherries  are  Cherries. — They  may  be  raised 
iQ  for  plums,  and  the  stones  of  Miy  kind  of  cherries  will  do  '^ 
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though  it  is  thought  that  those  of  the  wild  cherry  should  be  pre- 
ferred. "  Cherry-stones,  whether  for  stocks  or  new  varieties,  arc 
sown  in  light  sandy  earth  in  autumn;  or  are  preserved  in  sand  till 
spring,  and  then  sowed.  They  will  come  up  the  same  season,  and 
should  not  be  removed  till  the  second  autumn  after  sowing.  They 
may  then  bo  planted  out  in  rows  three  feet  apart,  and  the  plants  one 
foot  asunder  in  the  row.  The  succeeding  summer  they  will  be  fit  to 
bud,  if  intended  for  dwarfs;  but  if  for  standards,  they  will  require 
to  stand  one  or  more  seasons,  generally  till  four  years  old.*" — (Eney- 
clopadia^  4881.) 


Part  III. 
PROPAGATION  OF  FOREST-TBEEa 

645.  As  so  much  importance  has  been  attached  to  the  department 
of  the  garden  that  is  to  be  stocked  with  forest-trees,  I  shall  conclude 
this  section  with  a  few  directions  for  propagating  the  ash,  the  locust, 
or  pseudo-acacia,  and  the  live  or  evergreen  oak. 

Cultivation  of  the  Ash  (Froivinus  excelsior.) — This  tree  produce* 
its  seed  in  keys,  and  these  become  ripe  in  November.  They  are  to 
bo  preserved  in  moist  sand  till  the  month  of  February,  and  may  then 
be  sown  in  beds  three  feet  wide,  in  drills  an  inch  deep. 

The  Encyclopwdia  of  Gardening  directs  the  sowing  to  be  eflecteJ 
in  what  it  styles  the  "bedding  in*"  manner;  and  itobser>-es  that  the 
ash  will  grow  in  soil  of  a  medium  quality,  but  that  the  bed  should  be 
well  dug,  and  in  an  open  situation.  Bedding  in  sowing  is  thus 
described: — The  ground  must  be  ])reviously  digged  or  trenched, 
raked,  and  formed  into  beds  three  or  four  feet  wide,  with  allevi 
between  bed  and  bed;  then  with  a  rake  or  spade,  trim  the  etfth 
evenly  from  off  the  top  of  the  bed  into  the  alleys,  from  two  or  three 
inches  deep  for  bulbous  roots,  and  for  seeda,  one  or  two  iiicfaefi 
according  to  what  they  are,  and  their  size.''^  The  seeds  being  lett- 
tered  moderately  thin  on  the  surface  of  the  ground,  ^'  let  the  earth 
that  was  drawn  off  into  the  alley  be  spread  evenly  upon  the  bed  ^lin 
over  the  seeds,  being  careful  that  they  are  covered  all  equally  of  the 
above  depth,  and  rake  the  surface  smooth.  This  method  ia  alaopne* 
tised  in  nurseries,  for  sowing  such  seeds  as  require  great  accuracy  n 
covering,  as  the  larch,  pine,  and  fir  tribes,  and  indeed  for  most  other 
tree  seeds.''— (2091.) 

In  the  operation  of  sowing  these  seeds,  I  decidedly  give  the  pn- 
ference  to  '*  drill  sowing,''  as  directed  for  sowing  the  pipi  ctsf^ 
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for  the  reasons  before  given.  The  beds  are  to  be  lightly  and  care- 
fully hoed  between  the  rows  of  seedlings^  and  kept  perfectly  clean  by 
hand- weeding  when  the  hoe  will  not  pass;  and  this  will  apply  to  all 
seed-beda  whatever. 

646.  Ctdtitation  of  the  locusty  or  pseudo^acacia,  and  the  laburnum, 
as  directed  in  the  Encyclapcedia  of  Gardening. 

Gathering  and  keeping  the  Seeds. — '*  These  being  collected,  are  to 
be  dried  thoroughly  in  an  airy  loft,  and  the  pods  being  afterwards 
threshed  or  opened,  the  seeds  may  be  preserved  in  bags  or  boxes  till 
spring,  or  sent  to  any  distance. 

Sowing, — "  The  season  for  sowing  is  February ;  the  soil  should 
be  light,  deep,  and  sandy,  and  the  seeds  placed  an  inch  apart,  and 
covered  three-quarters  of  an  inch  thick.  This  should  be  particularly 
attended  to  in  the  case  of  the  laburnum,  the  seeds  of  which  being 
generally  sure  growers,  if  they  rise  thick,  they  lose  their  leaves  about 
midsummer,  become  mildewed,  and  die."'* 

Mr.  Cobbetfe  directions  for  the  Cultivation  of  the  Locust. — "  When 
you  have  prepared  the  beds,  in  the  manner  described  for  the  ash^ 
take  in  the  morning  as  much  seed  as  you  think  you  can  conveniently 
sow  before  night ;  put  it  into  a  tub,  or  some  vessel  sufficient  to  hold 
the  seed,  with  water  five  or  six  times  as  much  in  measure  as  the 
seed;  then  take  water  at  full  boil  out  of  your  copper  or  other  boiling 
vessel,  pour  it  upon  the  seed;  give  the  seed  a  stir  up  amongst  the 
water,  cover  over  the  top  of  the  vessel  close,  and  there  let  the  seed 
remain  for  an  hour  or  two.  Then  take  off  the  cover  of  the  vessel, 
and  raise  up  some  of  the  seed  by  a  ladle,  or  some  such  thing,  and 
look  at  your  seed,  some  of  whic}^  you  will  find  swelled  to  nearly 
double  their  former  size.  Another  hour,  or  perhaps  less  (and  you 
ought  to  look  frequently  at  them),  will  have  made  all  the  seeds 
swell,  except  a  small  part  perhaps,  and  those  will  not  grow  at  all. 
Then  pour  the  seed,  water  and  all,  in  a  fine  sieve,  which  will  let  the 
water  through^  and  keep  the  seed  back;  have  some  dry  sand  ready, 
with  a  hole  made  in  the  middle  of  the  heap,  to  put  your  seeds  into, 
and  then  mix  up  the  whole  heap  of  sand  with  the  seeds:  about  three 
gallons  of  sand  to  one  gallon  of  seed. 

^'  Your  beds  are  already  prepared,  and  now  you  scatter  the  seed 
over  them  along  with  the  sand,  in  the  manner  described  in  the  case 
of  the  ash.  Do  not  sow  too  thickly;  if  you  do,  many  of  the  plants 
will  be  destroyed  by  the  others,  and  will  be  very  weak,  and  not  fit 
to  plant  out  the  first  year  at  the  least.  If  sowed  thinly,  and  if  the 
ground  be  good,  and  the  beds  kept  clean,  your  plants  will  be  four 
feet  high  by  the  month  of  October,  quite  fit  to  go  into  plantations 
out  of  the  seed-bed.    My  plants  are  idways  sold  firom  the  seed-bed, 
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and  a  very  large  part  of  them  are  fit  to  go  into  plantations  at  once ; 
but  this  cannot  be  the  case  if  the  plants  be  sowed  thickly. 

"  I  have  never  sowed  locusts  till  the  month  of  April,  or  very 
late  in  March ;  because,  by  soaking,  they  are  made  to  come  up  in 
the  space  of  a  fortnight,  and  they  should  not  come  up  till  the  sharp 
frosts  be  all  gone.  But  when  seeds  have  been  soaked  in  this  manner, 
there  is  great  care  required  to  keep  them  from  the  sun  and  the 
wind ;  they  should,  therefore,  be  covered  as  quickly  as  possible  after 
they  have  been  scattered  on  the  bed,  and  the  earth  that  goes  on 
them  should  be  made  very  fine.  The  covering  must  not  be  more 
than  an  inch  deep,  and  must  be  laid  on  very  evenly,  and  >\nth  the 
greatest  possible  care,  so  that  no  openings  may  be  left  for  the  sun  or 
wind  to  find  access  through.  If  the  weather  be  dr}%  as  it  ought  to 
be  for  the  work  of  sowing,  water  the  beds  gently,  with  a  fine-rose 
watering-pot,  the  second  day  after  sowing ;  but  not  by  any  means 
while  the  earth  is  fresh  at  top,  for  if  earth  be  freshly  moved  when 
you  water,  it  runs  together,  and  binds  over  the  top,  where  it  forms 
a  shell,  which  is  difficult  for  the  heads  of  the  plants  to  penetrate. 

"  When  a  locust-tree  is  a  foot  and  a-half  or  two  feet  high,  it  is 
quite  fit  to  go  into  any  plantation,  even  amongst  other  trees ;  for  if 
cut  down  in  the  month  of  April,  the  year  after  planting,  or  even  in 
May,  it  will  soon  overtop  other  trees;  but  if  the  plants  bo  really  too 
small  to  put  out  at  once,  they  should  be  assorted  with  caro,  the  stout 
ones  in  one  lot,  and  the  weak  ones  in  another ;  and  thus  precisely 
after  the  manner  of  the  ash,  put  into  the  nursery,  the  roots  hanDi; 
first  been  properly  pruned.'' — (  Woodlands^  par.  384,  5,  6,  and  388.) 
In  1831,  I  made  several  expeyments  with  the  seeds  of  JRobinia, 
Pseudo-acucia^   and  Gleditschia   triacanthos^  and  the  results  lead 
me  to  doubt  the  safety  of  employing  boiling-hot  water.     I  immersed 
several  portions  in  water  at  125°,  140%  150%  170%  and  210%  also  a 
few  seeds  in  a  cold,  weak  solution  of  chloruret  of  lime.     Those 
soaked  in  the  last  fluid,  never  vegetated :  the  vital  principle  wai 
extinct.     (I  have  lately  found  oxalic  acid  a  fatal  application.)    Of 
the  seeds  exposed  to  210%  very  few  germinated;  but  all  the  others^ 
those  particularly  in  water  at  140°,  rose  freely. 

I  tried  unprepared  seeds  in  the  open  ground,  but  the  success  was 
little,  because  the  plants  were,  no  doubt,  bitten  off,  imdeigroniMi; 
but  I  was  most  fortunate  witli  a  number  of  robinia  seeda  wliicli 
I  sowed,  without  preparation,  in  a  ^  thirty-two^  pot  of  very  light aoil 
placing  the  pot  in  a  melon  pit,  wherein  tlie  heat  seldom  was  leai 
than  60°.  The  pot  was  fillkl,  and  in  transplanting  subeeqaently,  I 
lost  very  few  of  the  seedlings. 

647.  CMUitaiion  of  the  Evergreen  Oak  (Quercui  Ilex)^  ud  of  tbe 
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American  live  oak  (Q.phellos  tirens^  or  Q.  Molucca  of  Abercrombie). 

These  trees  can  be  raised  from  acorns  only ;  their  propagation  is 

thus  generally  described  by  Abercrombie. 

"  The  propagation    of  all  the  sorts  of  oak,  is  by  sowing  the 

acorns  either  as  soon  as  ripe  in  November,  or  preserved  in  sand  till 

February ;  and  having  prepared  four-feet  wide  beds  of  light  earth, 

sow  the  acorns  either  in  drills  two  inches  deep,  and  half  a  foot 

asunder,  or  by  broad-cast,  previously  trimming  two  inches  of  earth 

off  the  surface  into  the  alley  (see  645) ;  then  scatter  the  acorns 

evenly  in  the  bed,  moderately  thick ;  press  them  into  the  earth  with 

the  spade,  and  cover  them  with  the  earth  two  inches  deep :  they 

will  come  up  in  the  spring ;  and  when  the  plants  are  one  or  two 

years  old,  plant  them  out  in  rows,  previously  pruning  their  tap  root, 

and  side  shoots ;  the  rows  two  feet  and  a-half  asunder,  and  let  them 

be  trained  to  single  stems,  cleared  from  side  shoots,  preserving  the 

top   shoots  always  entire   to  aspire   in    hei^V  ---'( Dictionary — 

Querctu.) 

The  live  oak — Mr.  Cobbett  observes— of  all  the  oaks,  "  is  the 

one  of  the  most  value.    It  is  evergreen,  has  smooth  oblong  leaves,  of 

a  deep  green,  upon  the  upper  side,  and  whitish  on  the  under  side. 

This  tree  grows  well  in  England,  and  ripens  its  seeds  in  England ; 

there  are  several  trees  of  it  in  the  king^s  gardens  at  Kew,  and  I  have 

seen  acorns  upon  them  in  a  very  perfect  state.**^ — ''  Michaux  tells  u^ 

that  it  flourishes  best  near  the  sea,  and  is  proof  against  all  storms 

and  blasts — that  it  is  sought  after  with  most  destructive  eagerness, 

and  he  considers  its  disappearance  from  the  United  States  within 

fifty  years  as  nearly  certain.'' — "  It  is  a  large  and  beautiful  ever- 

fSjteea^  not  liable  to  be  broken  by  winds,  every  twig  being  as  tough 

as  a  bit  of  rope,  never  flinching  at  the  frost  and  snow,  and  affording 

the  completest  of  shelters  to  gardens  and  houses.'' 

^^  The  acorns  are  sowed  in  the  same  manner  as  directed  for  the 
lowing  of  the  acorns  of  the  common  oak ;  they  attain  the  height  of 
from  five  to  seven  inches  the  first  summer,  and  then  they  ought  to  be 
removed  into  a  nursery. 

"  The  live  oak  ought  to  stand  two  years  in  the  nursery,  for  it 
will  not  make  much  of  a  shoot  the  first  year ;  and  then  it  ought  to 
be  planted  out  where  it  is  to  stand ;  for  if  planted  out  at  a  greater 
age,  it  will  certainly  be  exposed  to  the  risk  of  not  taking  root  until 
the  top  of  the  plant  be  injured." — (  Woodlands^  par.  446,  &c.) 
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SECTION  IT. 

Part  I. 

NATURAL  HISTORY  AND  CULTIVATION  OF  ESCULENT 

VEGETABLES. 

Subject  1.     The  Onion: — Allium  Cepa;   Asphodeleae.     Class  vi. 
Order  i.    Hexandria  Monoaynia  of  Linnteus. 

64^8.  The  genus  Allium  comprises  seven  British  species;  its 
essential  generic  character  is,  ^^  a  flower  inferior,  or  below  the  fruit, 
without  a  calyx.  Corolla,  of  six  oval  petals.  Stamina,  awl  shaped, 
flattened.     Stigma,  acute.     Seeds,  angular.'*'* — (English  Flora,) 

The  com^non  bulbous  onion,  Loudon  says,  '^  is  a  biennial  plant, 
supposed  to  be  a  native  of  Spain;  though,  as  Neill  observes, 
^  neither  the  native  country,  nor  the  date  of  its  introduction  into 
this  island  are  correctly  known.^  It  is  distinguished  from  other 
alliaceous  plants  by  its  largo  fistular  leaves,  swelling  stalk,  coated 
bulbous  root,  and  largo  globular  head  of  flowers,  which  expand  the 
second  year  in  June  and  July.**^ 

649.  The  varieties  are  numerous,  but  I  select  the  five  fol* 
lowing : — 

The  ^^Silver-skinned;  flat,  middle-sized  and  shining;  chiefly 
used  for  pickling. 

"  True  Portugal  onion  of  the  fruiterers ;  large  flatly  globular, 
mild ;  it  does  not  keep  well. 

^'  Spanish,  Reading,  white  Portugal,  Cambridge,  Evesham,  or 
sandy  onion ;  large,  flat,  white  tinged  with  green,  mild. 

^'  Strasburgk,  Dutch  or  Flanders  onion ;  oval,  large  and  light- 
red,  tinged  with  green,  hardy,  keeps  well ;  of  a  strong  flbvoar. 

'^  Underground  ov  potatoe-onion ;  multiplies  itself  by  the  fomu- 
tion  of  the  young  bulbs  on  the  parent  root,  and  produeee  an  ample 
crop  below  the  surface;  ripens  early,  but  does  not  keep  bejoid 
February ;  flavour  strong.**^ — fEncyckpwdia,  p.  639.) 

650.  Estimate  of  Sorts. — The  Strasburgh  is  to  be  chosen  fer  the 
main  crops,  as  being  the  best  keeping  onion,  though  the  SpanMk 
and  Portugal  kinds  attain  to  great  perfection,  and  yield  large  cropa 
The  silver-skinned  is  to  be  preferred  for  pickling ;  and  the  potatoe- 
onion  is  planted  either  as  a  curiosity,  or  to  produce  a  winter  crop. 
65h  Soil. — ^All  the  varieties,  Aberorombie  eaya,  ^^growiMf 
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in  any  common  good  garden  soil,  in  an  open  situation  ;^  but  I  have 
observed  that  if  onion  seed  be  sown  in  March  or  April,  and  a  very 
dry  season,  with  acute,  parching  winds,  set  in  soon  afterwards,  the 
young  plants  will  not  rise  at  alL  I  sowed  twice,  just  before  the 
drought  which  occurred  in  May  1829,  set  in,  and  did  not  obtain  one 
phint  tiU  the  rains  of  June  moistened  the  soil ;  consequently,  not 
one  of  the  onions  produced  a  bulb;  but  they  remained  green 
throughout  the  winter,  and  were  taken  up  in  February  1830,  in  a. 
state  fit  to  bo  used  with  salad  herbs. 

The  following  remarks  and  directions  for  the  preparation  of  the 
soil,  I  conceive  to  be  very  judicious :— ^'  The  onion,  ^  to  attain  a  good 
size,  requires  rich  mellow  ground  on  a  dry  sub-soil.  If  the  soil  be 
poor  or  exhausted,  recruit  it  with  a  compost  of  fresh  loam  and  well- 
consumed  dung,  avoiding  to  use  stable  dung  in  a  rank  unreduced 
state.  Turn  in  the  manure  to  a  moderate  depth,  and  in  digging  the 
ground  let  it  be  broken  fine.  Grow  picklers  in  poor  light  ground  to 
keep  them  small.^  The  market  gardeners  at  Hexham  sow  their 
onion-seed  on  the  same  ground  for  twenty  or  more  years  in  success 
sion,  but  annually  manure  the  soil.  After  digging  and  levelling  the 
groimd,  the  manure,  in  a  very  rotten  state,  is  spread  upon  it,  the 
onion  seed  sown  upon  the  manure,  and  covered  with  earth  from  the 
alleys,  and  the  crops  are  abundant,  and  excellent  in  quality.**' — 
{Encyc.  of  Gard.,  3815.) 

I  have  recently  practised  the  following  method,  from  a  hint 
which  I  received  from  a  friend  who  had  been  an  almost  universal 
teareller.  The  ground  is  prepared  as  above  described,  with  as  much 
manure  as  can  be  well  digged  in ;  it  is  then  beat  to  a  solid  surface, 
with  a  turf-beater,  small  lines  are  scratched  upon  the  beaten  surface, 
and  in  these  lines  the  onion  seed  is  sprinkled  very  thinly,  that  is,  to 
the  extent  of  three  seeds  in  an  inch  space;  the  seeds  are  then 
oovered  by  sifting  a  quarter  of  an  inch  of  sand  over  the  bed ;  finally, 
the  mrfaoe  is  flattened  by  patting  it  with  the  back  of  the  spade. 
Onion«,  so  treated,  become  really  surface  bulbs^  they  expand  regu-c 
htfiy,  and  rarely  grow  "  bottled,*"  and  deformed. 

652.  O^Mral  Culture  aecerdin^  to  Abercronbie,-^^^  All  the 
varieties  are  raised  annually  from  seed  sown  from  about  the  20th  of 
Pebruaiy,  to  the  end  of  March,  for  the  main  summer  crops  of 
keeping  onions ;  but  not  later  than  the  first  fortnight  of  April,  unless 
to  prodnce  nnall  onions  for  pickling ;  and  in  autumn,  some  time  in 
Aogost,  for  smaller  crops  to  stand  till  the  spring,  for  green  young 

onicme* 

**  ChooM  M  op^n  plat  of  the  best,  rich,  light  ground ;  to  which,  if 
MOM  Kdod  tmm  dirng  is  4dd«d,.and  dug in  one  ipade  deip,  it  will  b« 
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of  particular  advantage.  Then,  while  the  ground  is  fresh  dug,  before 
it  is  rendered  too  dry,  or  wet,  sow  the  seed,  either  broad-cast  over 
the  surface,  in  one  continued  plat,  or  divide  the  ground  into  four  or 
five-feet  wide  beds,  treacling  out  foot-wide  alleys  between;  ob- 
serving, in  either  niethotl,  to  sow  the  seed  evenly  with  a  sprearling 
cast ;  then  directly,  if  the  ground  be  light  and  dry,  tread  the  surface 
regularly,  to  settle  it  evenly,  and  the  seeds  equally  where  they  fall, 
especially  that  sown  in  one  continued  plat,  in  order  that  when  you 
stand  to  rake  in  the  seeds,  it  may  not  sink  into  holes ;  and  directly 
rake  the  ground  regularly  with  an  even  hand,  trimming  off  all 
stones ;  and  for  that  sown  in  beds,  you  may  previously,  before  you 
rake  in  the  seeds,  lightly  pare  the  alleys  with  a  spade  an  incli  or 
two  deep,  casting  the  earth  on  the  beds  over  the  seeds ;  then  rake, 
and  clear  the  beds. 

"  The  plants  will  come  up  in  about  three  weeks.  Keep  them 
very  clean  from  weeds,  either  by  hand-weeding,  or  small  hoeing,  and 
m  May  and  June,  when  advanced  about  four  or  five  inches  ia 
growth,  they  must  be  thinned  either  by  drawing  as  young  onions, 
or  by  small  hoeing  with  a  two-inch  hoe,  in  dry  weather,  cutting  up 
all  weeds,  and  thin  out  the  plants  to  four  or  five  inches  distance, 
that  they  may  have  sufficient  room  to  bulb.'" — {Pocket  DictionartH- 
'Allium.') 

658.  Ofiions  should  he  soten  in  drills  about  an  inch  and  a-half 
deep,  the  drills  from  eight  inches  to  one  foot  asunder,  according  to 
the  variety  to  be  sown.  They  can  then  be  kept  clean  by  the  Dutch 
hoe,  passed  very  lightly  between  the  rows.  When  onions  are  to  be 
drawn  young,  two  ounces  of  seed  will  be  sufficient  for  a  bed  four  feet 
by  twenty-four ;  but  when  they  are  to  remain  for  bulbing,  one  ounce 
may  be  allowed  for  a  bed,  five  feet  wide,  by  twenty-five  feet  long. 
Young  onions  will  succeed  if  transplanted ;  and  therefore  in  thin- 
ning the  beds  as  before  directed,  if  it  be  intended  to  form  othen, 
some  well  rooted  young  ])lants  may  be  set  out  in  rows  six  incbei 
apart  every  way ;  but  they  will  require  occasional  waterings  if  the 
weather  be  dry. 

*'  MThael  directs  the  seed-beds  to  be  rolled  after  the  seed  ii 
sown  and  the  surface  raked ;  that  is,  if  it  be  not  ui  too  wet  a  state. 

664.  Transplanting  young  Bulbs,^^^^  Knight  obserres  that  ereiy 
bulbous-rooted  plant,  and  indeed  every  plant  that  lives  longer  thu 
one  year,  generates  in  one  season  the  sap  or  vegetable  Uood  wlueh 
composes  the  leaves  and  roots  of  the  succeeding  spring.  *Tliii 
reserved  sap,  is  deposited  in,  and  composes,  in  a  great  measim  ^ 
bulb ;  and  the  quantity  accumulated,. as  well  as  l^e  period  reqninil 
for  its  accumulation,  varira  greatly  in  the  same  species  of  pM 
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ler  more  or  less  favourable  circumstances.  Thus  the  onion,  in 
south  of  Surope,  acquires  a  much  larger  size  during  the  long  and 
m  summers  of  Spain  and  Portugal,  in  a  single  season,  than  in 
colder  cUmates  of  England ;  but  under  the  following  mode  of 
sure,  which  I  have  long  practised,  two  summers  in  England  pro* 
e  nearly  the  effect  of  one  in  Spain  or  Portugal,  and  the  onion 
imes  nearly  the  form  and  size  of  those  thence  imported.  Seeds 
he  Spanish  or  Portugal  onion  are  sown  at  the  usual  period  in  the 
ing,  very  thickly,  and  in  poor  soil,  generally  under  the  shade  of  a 
i-tree,  and  in  such  situations,  the  bulbs  in  the  autumn  are  rarely 
nd  much  to  exceed  the  size  of  a  large  pea.  These  are  then  taken 
n  the  ground,  and  preserved  till  the  succeeding  spring,  when  they 
planted  at  equal  distances  from  each  other,  and  they  afford  plants 
ich  differ  from  those  raised  immediately  from  seed,  only  from 
seflsing  much  greater  strength  and  vigour,  owing  to  the  quantity 
previously  generated  sap  being  much  greater  in  the  bulb  than  in 
■eed.  The  bulbs  thus  raised,  often  exceed  considerably  five 
hea  in  diameter,  and  being  more  mature,  they  are  with  more 
tainty  preserved  in  a  state  of  perfect  soundness,  through  the 
iter,  than  those  raised  from  seed  in  a  single  season.^  ^^ — (Encydo" 
iia  of  Gardening,  3818.) 

There  is  considerable  difficulty  to  raise  these  little  bulbs,  in  some 
Ib:  I  succeeded  perfectly  in  1836,  and  in  the  following  year  planted 
m  in  February,  side  by  side,  with  Portugal,  and  Reading 
MUiish)  onions,  raised  by  seeds  sown  as  before  directed.  They  all 
tame  rivals  in  growth,  and  produced  an  equable  crop  of  large 
Im ;  but  I  was  sorry  to  perceive  that  the  transplanted  bulbs — > 
)  as  they  were — tended  to  decay,  and  become  mouldy  in  October. 
hers  have  found,  I  hear,  the  same  result. 

655.  On  the  subject  of  preserving  and  replanting^  the  English 
rdener  directs  to  '^  take  these  diminutive  onions,  put  them  in  a 
l^  and  hang  them  up  in  a  dry  place  till  spring,  taking  the  biggest 
pickles.  As  soon  as  the  frost  is  gone,  and  the  ground  dry,  plant 
;  these  onions  in  good  and  fine  ground,  in  rows  a .  foot  apart, 
ike,  not  drillsy  but  little  marks  along  the  ground,  and  put  the 
ona  at  six  or  eight  inches  apart  Do  not  caver  them  with  the 
th ;  but  just  press  them  down  upon  the  mark  with  your  thumb 
1  fore-finger.  The  ground  ought  to  be  trodden,  and  slightly 
»d  again  before  you  make  the  marks,  for  no  earth  should  rise 
Nit  the  plants.  Proceed  after  this  as  with  sowed  onions ;  only 
lerve  that,  if  any  should  be  running  up  to  seed,  you  must  twist 
wn  the  neck  as  soon  as  you  perceive  it.  But  observe  this,  the 
irter  the  ^me  that  these  onions  have  been  in  the  ground  the 
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yeai'  before,  the  less  likely  will  they  be  to  run  to  seed."' — (Onion^ 
par.  166.) 

Summer  Onions. — Very  fair  bulbs  may  be  procured  in  June, 
July,  or  August,  according  to  the  season  and  weather,  by  making 
a  bed  of  fine  deep  earth,  very  rich  with  manure,  and  beating  the 
surface.  This  is  to  be  done  early  in  February,  and  bulbs  of  the 
previous  year,  about  one  inch  in  diameter,  are  to  be  pressed  about 
half  an  inch  into  the  solid  gromid,  at  cc^ual  distances  of  six  or  eight 
inches.  The  leaves  will  grow  rapidly,  if  care  be  taken  to  sprinkle 
soot  and  lime  among  them  to  keep  worms  away.  When  the  flower- 
heads  become  visible,  pinch  them  off;  the  sap  being  thus  diverted, 
will  pass  down,  and  form  new  bulbs,  which  will  enlarge  freely : — two, 
three,  or  four  medium-sized  onions  will  thus  be  obtained  at  a  season 
when  they  may  be  very  desirable. 

666.  Taking  the  Crop, — It  is  often  recommended  to  twist  the 
stems  of  onions,  or  to  bend  them  down,  when  they  begin  to  turn 
yellow.  The  practice,  however,  is,  I  think,  of  very  doubtful  utility: 
for,  if  the  leaves  be  of  any  use  at  all,  if  they  stiU  retain  any  activity, 
the  result  of  bending  must  be  an  interruption  of  the  descending 
juices ;  and  if  they  have  already  begim  to  wither,  but  little  effect  of 
any  kind  can  be  produced.  Warre  observes — "  In  Portugal,  when 
the  onions  are  ripe,  they  are  drawn  up  out  of  tlie  ground,  and  a 
twist  is  given  to  the  top,  so  as  to  bend  it  down.  They  are  then  left 
on  the  ground  to  season,  before  they  are  housed,  then  immediately 
platted  with  dry  straw  into  ropes  or  strings  of  twenty-five  each,  and 
hung  up  to  dry ;  they  are  not  permitted  to  s>veat  in  a  heap.""^ 
(Encyclopwdia^  3825.) 

657.    To  sate  the  Seed, — Select  some  of  the   finest  bulbs  in 
November  or  February.     Prepare  a  narrow  bed  of  rich,  light  earth; 
draw  one  or  more  very  shallow  drills,  or  make  marks  by  the  line 
placed  lengthways  on  the  bed,  twelve  inches  apart.     With  another 
line  placed  across  the  bed,  intersect  the  other  drills  at  points  twelve 
inches  asunder.   Thus  the  bed  will  be  formed  into  foot-wide  squares. 
At  the  angles  of  each  of  these  squares,  press  in  the  bulbs  to  the  half 
of  their  depth,  and  as  they  shoot  up  into  stalk,  place  a  trelli»-rail 
along  each  row,  or  a  double  one  along  a  single  row,  so  as  to  support 
the  stems.     These  will  rise  to  the  height  of  two  or  three  feet,  pro- 
ducing large  globular  heads  of  seed.     When  they  are  ripe,  oat  of 
the  heads  one  by  one,  and  drop  them  into  a  paper  bag,  to  prereal 
the  loss  of  seed :  then  expose  tlie  heads  on  a  cloth,  or  sheet  of  p^Mr, 
to  the  BUD^s  rays,  till  they  become  perfectly  ripe.    Rub  cmt  ftbo 
seeds,  and  preserve  ihem  in  a  bag  or  box. 
658.  Culture  of  the  P&tatoe-Onian.—M^iim^  of  Amndil  (Mb^ 
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lays,  ^^  Having  prepared  the  ground,  and  formed  it  into  beds  four 
bet  wide,  I  draw  lines  the  whole  length,  three  to  each  bed,  and  with 
lie  end  of  the  rake  handle,  make  a  mark  (not  a  drill)  on  the 
mrfaoe ;  on  this  mark  I  place  the  onions,  ten  inches  apart ;  I  then 
sorer  them  with  leaf-mould,  rotten  dung,  or  any  other  light  compost, 
nst  so  that  the  crowns  appear  covered.     Nothing  more  is  necessary 

0  be  done  until  they  shoot  up  their  tops ;  then,  on  a  dry  day,  they 
\n  earthed  up,  like  potatoes,  and  kept  free  from  weeds  until  they 
tf0  taken  np.  In  the  west  of  England,  where  this  kind  of  onion  is 
nuoh  cultivated,  I  understand  that  it  is  the  practice  to  plant  on  the 
ihortest  day,  and  take  up  on  the  longest.  The  smallest  onions  used 
or  planting,  swell  and  become  very  fine  and  large,  as  well  as  yield 
iff-sets;  the  middle-sized  and  larger  bulbs  produce  greater  clusters.^^ 
^-effort.  Trans.  III.  306.) 

Eixperienoe  has  taught  me,  that  potatoe-onions,  if  planted  as 
lireoted  by  Maher— even  so  late  as  the  middle  of  February-— will, 
irith  common  care  to  keep  the  ground  free  from  weeds,  produce  a 
ine  crop  of  fair-sised  bulbs  in  clusters,  about,  or  soon  after,  mid- 
nunmer. 

"  Wec^mPiH>d  does  not  earth  up,  and  finds  his  bulbs  acquire  a 
nach  larger  sise  than  when  that  practice  is  adopted.**^ — (Idem^  III. 
108.)  **  The  fact  is  that  surface-bulbs,  as  the  onion,  turnip,  &c., 
ife  always  prevented  from  attaining  their  full  size  by  that  operation, 
whatever  they  may  gain  in  other  respects.^^ — (Encyo.  of  Oard.,  No. 
I8S9.) 

The  foregoing  remark  does  not  appear  to  me  to  apply  to  the 
mbjeot  under  consideration :  for  if  this  variety  be  an  underground- 
mtb^  as  it  is  distinctly  stated  to  be,  it  can  neither  with  propriety 
>e  styled,  nor  treated,  as  a  sur/tzce-bulb.  I  grew  one  crop  in  1881, 
rat  saw  no  necessity  of  earthing-up:  the  bulbs  protruded  their 
leoksonly. 

Subject  2.     The  Leek  : — Allium  Porrum. 

669.  The  Leek  is  a  biennial,  it  produces  an  oblong,  tunicated 
■oot ;  cauliue,  or  stem-growing,  broad,  flat  leaves,  rising  from,  and 
leated  on  the  stem ;  and  spreading  out  in  opposite  directions ;  and 

1  flower-stalk  terminated  by  a  large  spherical  umbel.  ^^  It  is  a 
ladve  of  Switzerland,  and  was  introduced  in  1662.  The  leek  is 
nentioned  by  Tusser ;  but  was,  no  doubt,  known  in  this  country 
ong  before  his  time.^  Leeks  formerly  constituted  an  ingredient  in 
he  dish  called  porridge,  which  name,  some  suppose  to  have  been 
liriyed  from  the  Latin  wordporrum. 
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There  are  three  tarieties: — 

The  narrow-leaved^  or  Flanders  leek ;  the  broad-leavedj  or 
London  leek ;  and  the  Scotch^  or  Musselburgh  leek ;  all  of  these  arc 
raised  from  seed,  one  ounce  of  which  will  sow  a  bed  of  four  feet  wide, 
by  eight  feet  in  length. 

660.  >%//,  Situation^  and  (7w/^Mr^,  —  Leeks,  like  the  onion, 
require  an  open  situation,  and  that  the  ground  be  good,  light,  rich, 
and  upon  a  dry  sub-soil.  The  first  sowing  may  be  made  about  the 
middle  of  February ;  but  the  main  crop  ought  to  be  sowed  in  tho 
middle  of  March,  or  early  in  April  at  the  latest.  Sow  tho  seed  in 
drills,  six  or  eight  inches  apart,  and  when  the  plants  come  up,  keep 
them  free  from  weeds,  and  thin  them  out  to  three  inches,  plant  from 
plant.  As  the  leek  benefits  much  by  transplantation,  beds  should  be 
prepared  four  feet  wide,  about  tho  middle  of  July,  to  receive  three 
rows  of  tho  young  leeks,  which  are  to  be  set  out  in  very  deep  drilk. 
Then  raise  a  sufficient  number  of  the  stoutest  plants,  trim  off  the 
long  fibres  from  the  roots;  set  them  with  a  dibber  nine  inches 
asunder,  and  nearly  as  deep  as  the  origin  of  the  leaves.  Press  the  soil 
to  tho  fibres  with  the  dibber,  but  leave  the  upper  part  of  the  hole 
open,  so  that  the  leek  may  stand  as  in  a  case  of  earth.  **6ive 
water  if  the  weather  be  dry.  Thin  out  those  remaining  in  the 
seed-bed,  to  six  or  eight  inches  distance,  and  keep  the  whole  clear 
from  weeds.  In  hoeing,  loosen  the  ground  about  the  plants,  to 
promote  their  free  vigorous  growth."'  Some  plants  will  attain  a 
mature  useful  size  in  September,  October,  and  November;  and  othen 
will  succeed,  and  continue  in  perfection  during  the  whole  winter 
and  the  following  spring.  When  frost  is  expected,  a  part  may  be 
taken  up,  and  laid  in  sand.  The  latest  sown  crops  will  prolwbly 
continue  till  May. 

661.  To  save  leek-seed,  Abercrombie  directs,  "About  Februwy 
or  March  to  plant  out  a  quantity  of  the  largest  old  leeks,  in  a  warm 
sunny  situation,  in  rows  two  feet  asunder,  by  one  in  the  row,  giving 
them  water  at  planting ;  they  will  shoot  up  seed-stalks  in  May,  and 
ripen  seed  in  September .''"     They  will  ^  seed'  well  without  renoovaL 

Subject  3.    Chives,  or  Gives  : — Allium  Sckamopratum. 

662.  "  The  Chire  is  a  native  of  Britain,  found  in  QxfenUuie^ 
Berwickshire,  and  Argyleshire;  flourert^  of  an  elegant  puiplidi 
rose-colour;  leaves^  cylindrical,  somewhat  tapering  at  the  point; 
root,  perennial,  composed  of  small,  slender  bulbs,  pale,  fbnniBg 
dense  txi{tBr—(Enfflish  Flora.) 

The  leaves  are  used  early  in  the  spring  for  sdada  a  thej  an 
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generally  cut  off  close  to  the  surface,  but  sometimes,  the  whole  of 
the  plant,  with  its  roots,  is  made  use  of  as  a  substitute  for  young 
onions. 

Cultivate — by  dividing  the  roots ;  the  plant  is  very  hardy,  and 
will  thrive  in  almost  any  soil  and  situation.  Plant  the  slips  in 
■pring,  or  autumn,  in  patches,  six  or  eight  inches  apart :  they  will 
rapidly  form  large  bunches,  which  will  last  for  three  or  four  years. 

Subject  4.    Garlic  : — Allium  Sativum. 

663.  Garlic  is  a  hardy  perennial,  a  native  of  the  south  of  France. 
The  root  is  a  compound  bulb,  consisting  of  ten  or  twelve  smaller 
parts,  or  bulbs,  that  are  termed  cloves.  The  leaves  are  long,  flat, 
and  narrow.  It  flowers  in  June  and  July,  and  has  been  cultivated 
in  England  since  1548. 

664.  Culture. — Garlic  may  be  raised  from  seed,  but  is  much 
more  readily  propagated  by  dividing  the  roots  into  separate  cloves, 
or  small  bulbs,  and  planting  them  in  drills.  In  February,  March, 
or  April,  prepare  a  small  bed  of  rich,  light,  and  dry  soil,  not 
aatnrated  with  dung.  Make  the  drills  two  inches  deep,  and  nine 
inohes  asunder,  press  the  bottom  of  each  clove  into  the  earth  to  the 
depth  of  another  inch,  and  set  the  roots  six  inches  apart ;  then  draw 
the  earth  that  came  out  of  the  drills  over  the  bulbs ;  or,  what  is 
better,  treat  them  in  the  way  of  tulips — ^that  is,  fill  up  the  drills 
with  fine  sand,  and  then  make  the  beds  level  with  the  back  of  the 
nke.  Keep  the  plants  free  from  weeds  during  the  summer,  till  the 
leaves  indicate,  by  their  changing  to  a  yellowish  colour,  that  the 
roots  have  attained  their  full  growth.  Then  take  up  the  bulbs  with 
a  hand-fork ;  rub  off  the  soil,  expose  them  in  a  sunny  situation  for 
a  few  days,  and,  when  perfectly  dry,  hang  them  up  in  a  dry  room 
for  use. 

Subject  5.    The  Shallot,  or  Eschalot: — Allium  A$calonicum. 

665.  The  Shallot,  as  its  name  imports,  is  a  native  of  Palestine, 
and  more  immediately  of  Ascalon  or  the  adjacent  parts.  The  roots 
ire  compound,  like  those  of  garlic ;  the  leaves  rise  in  clusters  from 
the  roots;  the  flower-stalk  is  cylindrical,  naked,  and  supports  a  small 
l^boee  umbel  of  flowers.  The  shallot  is  chiefly  used  to  flavour 
J^eef-steaks ;  but  it  may  sometimes  be  introduced  into  India  pickle 
a*  a  substitute  for  garlic. 

666.  Cultivation, — It  is  precisely  the  same  as  that  of  garlic,  but 
i|ii|ii«a^  planting  in  Ootober  and  November  is  preferred.    The 
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shallot  is  very  subject  to  the  attacks  of  a  maggot;  therefore,  to 
preserve  the  roots  from  its  depredation,  Mr.  Knight  has  suggested  a 
mode  of  surface-planting,  by  which  he  has  succeeded  in  growing  very 
fine  bulbs.     It  is  thus  described : — 

^'  He  places  a  rich  soil  beneath  the  roots,  and  raises  the  mould  on 
each  side  to  support  them  until  they  become  firmly  rooted.  This 
mould  is  then  removed  by  the  hoe,  and  water  from  the  rose  of  a 
watering-pot,  and  the  bulbs,  in  consequence,  are  placed  wholly  out 
of  the  ground.  The  growth  of  these  plants,'*''  he  adds,  '^  now  so 
closely  resembled  that  of  the  common  onion,  as  not  to  be  readily 
distinguished  from  it,  till  the  irregularity  of  form,  resulting  from 
the  numerous  germs  within  each  bulb,  became  conspicuous.  The 
forms  of  the  bulbs,  however,  remained  permanently  different  from 
all  I  had  ever  seen  of  the  same  species,  being  much  more  broad,  and 
less  long ;  and  the  crop  was  so  much  better  in  quality,  as  well  at 
much  more  abundant,  that  I  can  confidently  reconmiend  the  mode 
of  culture  adopted  to  every  gardener.'*'*— f^iw.  of  Gard.^  3850,  from 
Hort.  Trans.  11.  98.) 

667.  Taking  the  Crop. — Observe  the  directions  given  for  garlic. 
If  roots  be  occasionally  required  in  June  and  July,  a  few  may  then 
be  taken  up  for  present  use. 


Part  II. 

OPERATIONS  IN  THE  VEGETABIiE  GARDEN  FOR  THE  MONTH 

OF  NOVEMBER. 

668.  Sow  early  peas  (25),  and  mazagan  beans  (22),  also  short- 
topped  radish  (350)  ;  to  be  covered  with  litter  during  hard  ftosta 

Plants  for  seed,  cabbage-stalks  (113)  ;  also  beet-root  and  csmt 
(74). 

Transplant  the  August-sown  cabbage  plants  (111). 

Earth  up  broccoli,  cauliflower,  and  cabbage  plants ;  do  the  work 
effectually,  drawing  the  earth  close  about  the  sterna,  and  placing  it 
ridgeways,  but  not  so  high  as  to  bury  any  of  the  leaf-atalka. 

Tate  up  beet-roots,  carrots,  parsneps,  and  aome  cdeiy;  ranovt 
them  to  a  dry  cellar,  or  bury  them  in  sand. 

Dress  artichoke  (410),  and  asparagus  beds  (153). 

Boutine  culture. — Dig  and  trench  vacant  ground,  but  ohoon  tb 
driest  weather  that  the  season  will  aiford.  Remove  and  {vo^ 
endive  (490);  celery  (866);  also  Cape  broecoU  and  autumnal  •vli' 
flowers,  by  placing  them  in  an  out-hoiiae,  immersed  in  aand  ft»  tbi 
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lower  eztremitiei  of  the  flower-stems,  where  they  ramify  from  the 
■talk.  By  such  means,  these  choice  vegetables  may  be  had  during 
the  depth  of  winter. 


SECTION  III. 

Part  I. 

NATURAL  HISTORY  AND  CULTIVATION  OF  THE  GRAPE-VINE. 

The  Grape- Vine: — Vitia  Vint/era;  Ampelidew.    Class  v.    Order  i. 

Pentandria  Monogynia^  of  Linneeus. 

669.  The  ffrape-^ine  is  a  deciduous  climbing  tree  or  shrub,  with 
long  flexible  branches,  and  jointed  shoots,  furnished  with  large,  cut 
or  entire  leaves,  that  usually  are  divided  into  three  or  five  lobes. 
The  leaves  sprout  from  the  joints,  and  are  attended  with  opposite 
tendrils  or  claspers — (Cirri) — that  lap  round  the  twigs  or  spray  of 
neighbouring  trees,  and  thus  enable  the  vine,  in  its  native  country, 
to  climb  to  a  very  considerable  altitude. 

The  generic  character  of  the  genus  FaVif,  is — Calyx^  five-parted. 
PeiaUy  five-small,  deciduous.  Germen^  oval,  with  no  style,  surmounted 
by  an  obtuse  stigma ;  the  germen  becoming  a  roundish,  or  oval  berry; 
unilocular,  or  of  one  cell,  containing  from  two  to  five  seeds,  that  are 
pointed  at  one  end.  The  flouyera  are  produced  in  large  oblong 
racemes  or  clusters  on  the  shoot  of  the  current  yearns  growth :  they 
are  of  a  greenish  colour,  and  emit  a  deliciously  fragrant  odour,  equal 
to,  though  not  e^^actly  resembling  that  of  mignonette;  they  generally 
appear  in  June.  The  succeeding  clusters  of  berries  are  the  grape$^ 
(fit>m  the  French  grappe%  de  raisins^)  each  single  berry  of  which, 
according  to  the  variety,  is  in  shape,  either  globular,  oval,  ovate,  or 
oblong ;  and  in  colour,  green,  white,  red,  yellow,  amber,  black,  or  a 
variation  of  some  of  those  tints.  "  Every  berry  ought  to  enclose  five 
■mall  heart  or  pear-shaped  stones ;  though,  as  some  generally  fail, 
they  have  seldom  more  than  three,  and  some  varieties,  as  they  attain 
a  certain  age,  as  the  Ascalon  or  sultana  raisin,  none.^  * 

670.  The  Tins  appears  to  he  of  Asiatic  origin. — Humboldt  says, 
"  The  vine  which  we  now  cultivate,  does  not  belong  to  Europe;  it 
grows  wild  on  the  coasts  of  the  Caspian  Sea,  in  America,  and  in 
Caremania.  From  Asia  it  passed  into  Greece,  and  thence  into  Sicily. 
The  Phoceans  carried  it  into  the  south  of  France;  the  Romans 
planted  it  on  the  banks  of  the  Rhine.    The  species  of  vitis  which 
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are  found  wild  in  Noi*th  America,  and  which  gavo  the  name  of  the 
land  of  the  vine  (  Winenland)  to  the  first  part  of  the  New  Continent 
which  was  discovered  by  Europeans,  are  very  different  from  our 
Vitls  Vinifcra. — (Gcographie  des  Plantes,) 

The  Encyc,  of  Gardening  informs  us,  that  "  the  native  country 
of  the  vine,  like  most  of  our  acclimated  fruits,  is  generally  considered 
to  be  Persia ;  and  Dr.  Sickler  (Geschichte  des  Obst.  Cult.y  Vol.  I.) 
has  given  a  learned  and  curious  account  of  its  migration  to  Egypt, 
Greece,  and  Sicily.  From  Sicily  it  is  supposed  to  have  found  its 
way  to  Italy,  Spain,  and  France;  and  in  the  latter  country  it  ii 
believed  to  have  been  cultivated  in  the  time  of  the  Antonines,  in  the 
second  century.  It  has  been  found  wild  in  America,  and  is  now 
considered  as  a  native,  or  naturalized  in  the  temperate  climates  of 
both  hemispheres.  In  the  old  world,  its  culture  forms  a  branch  of 
rural  economy  from  the  21st  to  51st  degree  of  north  latitude,  or  from 
Schiraz,  in  Persia,  to  Coblentz,  on  the  Rhine.**' — "  The  introduction 
of  the  vine  into  Britain  is  supposed  by  some  to  have  taken  place 
under  the  first  Roman  governors,  though,  from  Tacitus,  it  appears  to 
have  been  wanting  in  Agricola's  time.  There  is  evidence,  however, 
to  prove  that  vineyards  were  planted  here  in  the  year  280,  a.d.,  and 
Bcde,  writing  in  731,  says,  there  were  vineyards  growing  in  several 
places.' —(Nos.  4792-3.) 

It  would  be  superfluous  to  multiply  remote  evidences,  for  one 
recently  furnished  by  the  late  Honourable  Charles  Hamilton,  of  Pain's 
Hill,  in  Surrey,  is  suflicient,  and  cannot  be  controverted.     He  him- 
self observes,  ''  It  would  be  endless  to  mention  how  many  good 
judges  of  wine  were  deceived  by  my  wine,  and  thought  it  superior 
to  any  champagne  they  had  ever  drunk :  even  the  Due  de  Mirepoix 
preferred  it  to  any  otlier  wine.     But  such  is  the  prejudice  of  some 
people  against  anything  of  English  growth,  I  generally  found  it 
most  prudent  not  to  declare  where  it  grew  till  after  they  had  passed 
their  verdict  on  it.     The  surest  proof  I  can  give  of  its  excellence  is, 
that  I  have  sold  it  to  wine  merchants  for  fifty  guineas  a  hogshead: 
and  one  wine  merchant,  to  whom  I  sold  five  hundred  pounds  worth 
at  one  time,  assured  me,  he  sold  some  of  the  best  of  it  from  seven 
shillings  and  sixpence  to  ten  shillings  per  bottle*.^    The  vineyard  at 
Pain^^s  Hi]l,«was  situated  on  the  south  side  of  a  gentle  slopei  the 
soil  being  a  gravelly  sand.     It  waa  planted  entirely  with  two  sorts  of 
Burgundy  grapes  :  the  Aremat^  which  is  the  more  delicate  and  ten- 
der, and  the  Miller'^s  grape,  (originated  by  Miller,  firom  seed,  aboot 
1730,)  now  called  Miller's  Burgundy. 

*  The  prooeM  m  described  by  Mr.  Hamiltim,  may  be  found  in  7%t  Fmh 
Receipt  Book,  pages  SOl-2. 
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It  ifl  no  wonder,  after  such  facts,  that  Professor  Martyn  should 
advocate  the  re-introduction  of  tin^yardt^  and  the  renewal  of  grape- 
culture  in  this  country,  for  the  production  of  wine.  I  shall  not  now 
enlarge  upon  the  subject,  reserving  what  I  have  to  say  to  a  future 
occasion,  in  a  Treatise  connected  with  other  branches  of  domestic 
productive  economy.  It  will  suffice  to  observe,  that  ripe  grapes  are 
not  exclusively  required  for  effecting  a  perfect  vintage :  immature 
grapes,  nay,  even  grape-leaves  will,  with  proper  management,  pro- 
duce excellent,  and  very  cheap  wine;  and  therefore,  if  the  fruit  will 
not  at  all  times  and  seasons  attain  to  perfect  maturity,  there  is  no 
season  in  which  leaves  and  green  grapes  will  not  be  borne  by  the 
vines ;  and  from  either,  or  both  of  these,  wine  of  superior  quality, 
as  has  been  said,  can  be  made. 

671.  Varieties. — These  are  numerous.  "  Tusser,  in  1560,  men- 
tions only  ^  white  and  red"*  grapes.  Parkinson  gives,  in  1627,  a  list 
of  twenty-three  sorts,  including  the  white  muscadine,  ^  very  great, 
sweet,  and  firm ;  some  of  the  bunches  have  weighed  six  pounds,  and 
some  of  the  berries  half  an  ounce.**  Ray,  in  1688,  enumerates  twelve 
sorts  as  then  most  in  request.  Rea,  in  1702,  gives  most  of  those  in 
Kayo's  list,  and  adds  five  more  sorts,  recommending  the  red,  white, 
and  the  d^Arbois,  or  royal  muscadine,  the  Frontignacs,  and  the 
blood-red,  as  the  fittest  sorts  for  England.  The  best  vines,  he  says, 
were  then  on  the  walls  of  the  physic  garden  at  Oxford. — (Encyc.  of 
Gard.) 

I  select  the  following,  from  among  the  fifty-six  vines  which  are 
described  in  Loudon'^s  Catalogue,  No.  4802. 

Grapes  with  Round  Black  Berries. 

KOb  NaniM.  When  Ripe.  Flavour  and  Chanoter. 

1.  July,  or  Noir  Hatif.  September.      Sugary ;  ripens  early. 

%  Moscadine,  or  Black  Frank-)  ^    ,     ,  u-  u      j  •  •  j  v 

,  ,  J  September.      Rich  and  jmcy ;  a  good  bearer. 

5.  IVontiffiiacorMuflcatXoirde)  ^  ^  .  ti-  i.     j   • 

P?^^  J  October.  Rich  and  vmons;  much  esteemed. 

4.  Cbiet:  Clai«rtte;  Rose.  October.        /Austere;   berrie.  bbck;  juice, 

(    blood-red ;  leaves  red  in  October. 

6.  Black  Prince.  October.  Ripens  weU  on  a  wall. 
1  Tumer'shiudy,  or  Black  Es-.  ^^^  ^^  ^^      ^ 

penuice.  i 

Grapes  with  Lono  Black  Berries. 

7.  Blacky  or  old  Hamburgh.  Late.  Vinous ;  one  of  the  best  grapes. 
«.  Mfller^  Boigundy,  or  au.ter.  October.        ^^^  hardy ;  n««l  at  Pain's 
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Grapes  with  Round  White  Berries. 

No.  Names.  When  Ripe.  Flavour  and  Character. 

"■  ^''wUm^.'"'"  **'  ^'"""l  ^V^^^-     Rich«ndvinou.;exoeUentb««r. 
10.  Sweet  Water.  September.      Sogaiy ;  an  excellent  grape. 

Ctrapes  with  Long  White  Berries. 

U.  mite  Muscat  of  Alexandria.  Late.  |^*?'  J^lf^^  "*^  ^^''^'  ^"^^  "^ 

{    the  richest  grapes. 

{Harsh  flesh ;  a  great  bearer ;  the 
lax^gest  as  to  bunches  asd 
berries. 

672.  Propagation  is  effected  by  sowing  the  seedy  with  a  view  to 
obtain  new  varieties.  By  cvttinpg^  in  order  to  onRnre  an  equable 
devclopement  of  roots  and  shoots ;  for  as  each  advancing  bud  pro- 
duces a  corresponding  set  of  roots,  it  is  clear  that  just  so  many  roots 
will  be  protruded  as  the  shoots  require  for  their  due  support,  and  no 
more.  By  layers^  to  obtain  strong  and  vigorous  plants  with  the 
greatest  certainty,  and  least  expense  of  time ;  and  finally,  by  inarck- 
ina  or  nrnfting^  to  promote  hardihood  of  constitution,  and  to  intro- 
duce several  varieties  into  one  and  the  same  stock. 

073.  Proparjation  by  Heed. — Select  the  finest  and  ripest  berries, 
from  the  largest  and  best  grown  bunches ;  separate  the  seeds,  and 
sow  them,  either  immediately,  in  pots  of  light  sandy  compost,  rich 
with  vegetable  mould,  in  onler  to  protect  them  under  cover,  duriug 
the  winter,  or  keep  the  seeds  in  dry  sand  till  the  spring,  as  directed 
for  apple-pips. 

The  object  may  bo,  thus  to  multiply  au  approved  variety,  or  to 
obtain  a  new  sub- variety  from  an  esteemed  fruit;  but  if  it  be  to  pro- 
cure an  entirely  new  variety,  it  will  be  necessary  to  cut  out  with  a 
small,  sharp-pointed  scissors,  the  stamens  of  all  the  flo^-ers  wbieh  it 
is  intended  to  breed  from,  and  to  impregnate  their  pistilla  with  the 
farina  of  another  variety.     The  excision  must  bo  performed  before 
the  bursting  of  the  anthers;   and  the  crossing  should  be  eflfected 
between  plants  of  rather  opposite  characters.     On  this  subject 
Speechley  ob.serves,  ^' Were  the  red  frontignac  and  white  Bwaeftwater 
wedded  together,  their  union  would  probably  produce  a  very  vafauble 
sort,  as  there  would  be  a  good  chance  of  its  being  both  lai^  ddicite, 
and  well  flavoured.     The  Syrian  nne  is  only  admired  for  prodoeiog 
most  astonishingly  large  bunches,  and  therefore,  I  would  not  adrise 
the  joining  this  coarse  sort  to  any  other  except  the  foUowiiigi  as  v 
all  likelihood,  the  ofTKpring  would  only  produce  banches  much  k* 
ponderous.    But  t\\c  wlivte  muscat  of  Alexandria,  having  hifer 
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berries,  and  longer  foot-Btalks,  there  would  be  a  probability  of  pro- 
ducing a  kind  between  this  and  the  Syrian  grape,  that  would  exceed 
the  original  parents  both  in  size  and  flavour.'''*  Speeohley  recommends 
the  union  of  the  sweetwater  with  the  white  muscat  of  Alexandria, 
and  with  various  sorts  that  produce  smaller  and  less  delicate  berries. 
The  junction  of  the  black  Damascus,  and  the  grizzly  Frontignac ; 
that  of  the  black  Frontignac  and  the  white  muscadine ;  and  that  of 
the  St.  Peter^s  grape,  and  white  muscat  of  Alexandria,  may  also  be 
effected  with  every  prospect  of  success. 

"  Grapeifor  seed  should  be  permitted  to  remain  on  the  plant  till 
the  fruit  is  perfectly  mature,  and  the  seeds  of  a  very  dark  brown 
colour.  They  should  be  separated  from  the  pulp,  and  preserved  till 
February,  or  the  beginning  of  March.  They  should  then  be  sown  in 
pots  filled  with  light  fresh  mould,  and  plunged  in  a  moderately-warm 
hot-bed;  they  will  come  up  in  four  or  six  weeks,  and  when  the 
plants  are  about  six  inches  high,  they  should  be  transplanted  singly 
into  forty-eights,  and  afterwards  into  pots  of  larger  size.  Water 
gently,  as  circumstances  require,  allow  abundance  of  light  and  air, 
and  carefully  avoid  injuring  the  leaves.  Cut  down  the  plants  every 
autumn  to  two  good  buds,  and  suffer  only  one  of  these  to  extend 
itself  in  the  following  spring.  Shift  into  larger  pots,  as  occasion 
requires,  till  they  have  produced  fruit.  This,  under  good  manage- 
ment, will  take  place  in  the  fourth  or  fifth  year,  when  the  approved 
sorts  should  be  selecteil,  and  the  rest  destroyed,  or  used  as  stocks 
on  which  to  graft  or  inarch  good  sorts.'*' — (Encyc.  of  Gard^ning^ 
4805-6.) 

674.  Some  of  the  mo$t  taluahle  grapes  have  been  procured  by 
sowing  the  seeds  of  fruit  ripened  in  this  country.  Thus,  it  appears, 
that  ^^  the  red  Hamburgh  was  raised  from  seed,  about  a  century  ago, 
by  Warner,  of  Rotherhithe.  Miller  produced  the  variety  of  the 
black  cluster,  which  bears  his  name.  Speeohley  produced  various 
new  sorts  which  have  now  a  place  in  the  catalogues  of  nurserymen. 
Williams  of  Pitmaston,  Braddick  of  Thames  Ditton,  and  above 
all,  the  president  of  the  Horticultural  Society,  have  raised  several 
excellent  varieties  of  the  sweetwater,  Chasselas,  and  Hamburgh 
papes.*"— (^/*?m,  4799.) 

675.  Propagation  by  Cuttings. — This  is  effected  by  three  distinct 
modes  of  operation:  by  long  cuttings,  by  short  cuttings,  and  by  cut- 
tings with  single  eyes. 

(1.)  By  long  Cuttings, — ^'  Cuttings  of  the  young  shoots  are  to  be 
{yrovided  in  winter,  or  early  in  the  spring,  before  the  sap  is  in 
motion,  for  planting  in  March  and  April.  Select  strong  young 
riiOOtB  of  the  last  snmmer'*s  production,  that  are  fistDL  «dA  ^^ 
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ripened,  and  principally  the  lower  and  middle  parts  of  the  shoots,  as 
being  the  best  ripened.  Cut  them  into  lengths  of  twelve  or  fifteen 
inches,  or  about  three  joints,  and  the  lower  cutting  may  be  taken  off 
with  an  inch  of  the  two-year  old  wood  at  the  bottom,  though  this  ia 
not  of  material  consequence.  Being  thus  provided,  plant  them, 
either  directly  in  dry  warm  ground,  or  lay  them  in  a  bundle  toge- 
ther in  a  dry  border,  with  the  ends  in  the  earth,  and  cover  them 
with  litter  in  frosty  weather  occasionally,  till  spring;  then  plant 
them  out  separately  in  February,  March,  or  the  beginning  of  April 
— ^both  in  rows  in  the  nursery,  to  form  rooted  plants  for  future 
transplanting — and  others,  at  once  where  they  are  to  remain,  against 
walls,  espaliers,  or  in  the  vineyard  way,  opening  the  ground  with 
the  spade,  and  introducing  each  cutting  into  tho  earth,  quite  down 
to  the  uppermost  bud.  They  will  root  freely  the  same  season,  and 
shoot  at  top,  and  from  all  the  lateral  eyes.  Of  these  slioots  none  are 
to  be  left  but  the  principal  or  mother  shoot,  trained  up  at  full  length 
all  summer ;  and  in  autumn,  when  the  leaf  falls,  this  shoot  is  to  be 
pruned  down  to  two  or  three  eyes,  according  to  its  strength."^ — 
(Abercrombie.) 

The  EncyclopcBdia  of  Gardening  directs  the  ground  about  the  cut- 
tings to  be  mulched,  and  water  supplied  regularly,  in  dry  weather. 
^'  Cuttings  of  this  sort,  so  treated,  strike  freely,  as  Speechley  observes, 
either  with  or  without  bottom  heat.  We  have  seen  them  in  some 
French  nurseries  producing  luxuriant  shoots  and  bunches  of  grapes 
the  first  year.  Justice  says  he  prefers  stocking  a  vinery  from  such 
cuttings,  to  using  rooted  plants.'' — (No,  4810.) 

(2.)  By  short  Cuttings, — This  second  mode  is  thus  described  by 
Speechley.      ^'  Each  cutting  should  have  two   inches  of  the  oU 
wood" — that  is,  of  the  two-year-old  wood — "  and  one  eye  of  the 
new.     The  bottom  part  should  be  cut  perfectly  smooth,  planted  in 
pots,  one  cutting  in  each  pot,  which,  as  to  size,  should  be  a  fortr- 
oight.     ^^^hen  the  plants  begin  to  get  strong,  and  the  pots  full  of 
roots,  it  will  be  necessary  to  shift  them  from  the  forty-eights  to 
thirty-twos.'' — (Idem^  4811.)     This  is  unquestionably  an  excellent 
and  very  ready  mode  of  propagation,  as  it  enables  the  gardener  to 
place  the  pots  over  a  slight  bottom  heat,  produced  by  a  body  of  tree- 
leaves  or  grass,  covered  with  mould.     Cuttings  struck  in  pots,  ibmi 
a  compact  body  of  roots,  and  thus  the  plants  may  be  safely  removed 
with  the  ball  entire. 

A  very  good  method  to  obtain  fine  young  vines,  in  the  shorteit 
possible  period,  is  to  take  cuttings  of  old  wood,  no  matter  if  of     | 
five  or  six  years,  a  foot  or  eighteen  inches  long,  with  a  small  bit 
of  yoxmg  bearing  wood  at  the  top  of  it.    Prepare  a  pot  (82iiiB)i 
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about  five  or  b\x  inches  across  the  rim,  and  place  a  layer  of  chips 
of  pots  at  the  bottom,  an  inch  deep,  to  act  as  drainage.  Pass  the 
cutting  in  an  oblique,  half-spiral  direction  against  the  side  of  the 
pot,  BO  that  its  heel  rest  on  the  potsherds,  and  the  spur  of  new,  or 
last  yearns  wood,  against,  and  about  an  inch  below,  the  rim.  Hold- 
ing the  cutting  firmly  in  this  direction,  secure  it  by  pressing  in  a 
light,  turfy,  sandy  loam,  chopped  finely  up  with  about  one-fourth  of 
new  rich,  black  manure:  the  earth  must  just  cover  the  buds  on  the 
young  spur.  Thus  the  entire  cutting  will  be  concealed.  Mark  the 
variety  on  a  tally,  plunge  the  pot  to  its  rim  in  a  hot-bed  of  dung, 
leaves,  or  tan,  heated  to  80°  or  90°  in  a  close  pit,  or  frame. 

The  soil  must  be  kept  free,  and  just  so  moist  as  to  excite  vege- 
tation, but  by  no  means  wet.  The  old  wood  will  have  no  spur  or 
eye  left  upon  it,  excepting  the  one  at  its  summit,  which,  stimulated 
by  the  volume  of  nutritive  sap  in  the  wood,  will  send  up  one  strong 
shoot  at  the  least ;  or  if  two  grow,  one  only,  the  strongest,  must  be 
selected.  Roots  will  be  produced  in  abundance,  and  the  plant  may 
be  shifted  twice  into  a  larger  pot,  as  the  smaller  becomes  filled.  The 
bottom  heat  need  not  be  continued  after  the  second  potting.  Fe- 
bruary is  the  proper  season,  and  if  the  plants  be  scientifically 
treated,  as  respects  water,  sun,  and  air,  fine  rods,  from  five  to  ten 
feet  long,  will  be  the  result,  strong  enough  perhaps  to  produce  a 
crop  of  grapes  in  the  following  year,  if  treated  as  a  potted  vine. 

(3.)  By  single  eyes, — This  method  was  introduced  by  the  Rev. 
M.  Mitchell,  in  1770,  and  by  him  communicated  to  Speechley*, 
who,  in  noticing  his  method,  observes,  that  "  Very  strong  shoots 
abound  too  much  in  pith  to  make  good  cuttings,  the  requisites  to 
which  are  as  follows: — 1.  The  eye,  or  bud,  should  be  large,  promi- 
nent, and  bold.  2.  The  shoots  should  be  moderately  strong,  round, 
and  short-jointed.  3.  The  texture  of  the  wood  should  be  close, 
solid,  and  compact;  and  the  best  criterion  of  its  maturity,  is  its 
solidity,  and  having  very  little  pith.'^ — (Treatise  on  the  Vine.) 

*^  Choose  fit  shoots  in  the  pruning  season,  and  preserve  them  till 
wanted  in  the  spring,  by  cutting  them  into  moderate  lengths,  and 
placing  their  lower  ends  in  earth,  which  must  be  moistened  if  it  get 
very  dry.  Cut  the  upper  part  of  the  shoot  sloping,  with  a  sharp 
knife  about  a  quarter  of  an  inch  above  the  eye,  and  at  about  three 
inches  below  the  eye  cut  oif  the  wood  horizontally,  or  right  across, 
and  smooth  the  section.*" — (Encycof  Gard,^  4812.) 

*  Willliam  Speechley,  so  frequently  referred  to,  was  gardener  to  the  Duke  of 
Portland,  at  Welbeck,  in  Nottinghamshire :  he  waa  celebrated  for  his  method  of 
caltiTatliig  the  vine,  and  wrote  a  Treatise  on  the  subject.  Hd  died  at  an  advanced 
age  in  10SO. 
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Some  direct  to  shave  off  the  bark  and  a  little  of  the  wood,  on  the 
side  of  this  short  piece  opposite  to  that  of  the  bud  or  eye;  and  that 
the  whole  piece  be  then  buried  in  good  light  earth,  in  a  largish  pot, 
to  the  depth  of  two  inches,  keeping  the  bud  upwards,  and  pointing 
towards  the  surface  of  the  mould:  the  operation  is  to  be  performed 
in  February. 

Cuttings  of  the  Spur-eyes^  that  is  to  say,  pieces  (with  a  bud  or 
two  upon  each)  of  the  wood  of  the  last  year,  proceeding  from  a 
branch  of  older  wood, — are  now  particularly  recommended.  It  is  of 
no  consequence  how  old  that  wood  is,  provided  it  be  furnished  with 
a  spur,  from  an  eye  of  which  a  young  prolific  shoot  would  l>e  pro- 
duced. Speechlcy'*s  short  cuttings  (No.  2)  somewhat  resemble  the 
spurs  now  alluded  to;  the  difference  between  them  is  this,  that 
whereas  the  short  cutting  consists  of  two  inches  of  two-year  old  wood 
and  one  eye  of  the  last  yearns  wood,  the  spur-eje  has  one  or  two 
minute  buds  at  the  base  or  heel  of  bearing  spur^  which  is  borne  by  a 
shoot  of  any  age.  A  piece  of  this  old  wood  is  said  to  supply  ten 
times  more  food  to  the  young  sprouting  eye  than  is  furnished  by  tbe 
mere  bit  of  the  last  year'*s  wood  which  remains  on  each  aide  of  the 
single  eye  described  above  (3). — See  the  Gardeners  Magazine^  Vol. 
VII.  p.  484,  and  also  a  figure  given  in  the  Hort,  Reg.  Vol.  I.  p.  572. 

Propagation  by  Layers. — Layering  may  be  done  iu  autumn  or 
spring.  Abercrombie'*s  directions  are  to  choose  the  outside  lower 
branches,  of  one  or  two  yoars^  growth,  and  making  an  oblong  open- 
ing in  the  earth,  three  or  four  inches  deep,  lay  the  branch  or  shoot 
therein,  a  foot  or  more,  lengthways,  with  its  upper  part  out  of  the 
ground:  and  peg  it  down  with  a  long,  hooked,  or  forked  stick, 
covering  the  body  of  the  layer  with  earth,  and  shortening  the  long 
weak  top  to  two  or  three  buds.  They  will  be  well  rooted  by  the 
next  autumn:  then  cut  them  from  the  parent  plant,  when  they  may 
be  planted,  either  in  a  nursery,  for  training  a  year  or  two,  or,  at  once 
where  they  are  always  to  stand;  observing,  if  they  are  now  fur- 
nished with  young  shoots  of  last  summer,  to  let  the  said  shoots  be 
pruned  to  three  or  four  buds,  which,  in  the  following  summer,  will 
each  produce  a  strong  shoot,  that  must  be  trained  at  full  length 
during  the  summer's  growth;  and  all  lateral  twigs  rising  therafirom, 
must  be  carefully  rubbed  off,  leaving  only  the  main  ahoots.^— 
(Pocket  Dictionary^  Vitis.) 

676.  "  Layering  without^  or  with  a  tery  trifiing  inririm^  Lou- 
don observes,  ''  as  is  too  frequently  done  in  the  hurry  of  norseiy 
bosinesB,  greatly  contributes"'  to  leave  the  roots  in  an  unripe  state, 
''  by  obliging  the  dioot  to  derive  all  its  nourishment  from  the  panot 
plnnt  or  stool  to  which,  in  autumn,  the  descending  sap  is 
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Whereas,  wheu  a  deep  inoiiiiou  xh  made,  or  a  viug  of  bark  taken  off 
in  Williams^s  manner,  less  sap  ascends,  the  shoot  is  not  so  long,  i( 
ripens  sooner,  and  the  descending  sap  reposes  in  and  ripens  the 
roots.  It  is  not  easy  to  conceive  in  what  way  plants  so  raised  can 
be  inferior  to  those  raised  from  cuttings  of  one  or  several  eyes; 
though  it  appears  to  be  the  general  opinion  that  they  are  not  so  long 
Uved  as  plants  raised  from  an  eye.  '  Vine-plants  raised  by  layers,^ 
Speechley  observes,  *  are  much  inferior  to  plants  raised  by  cuttings, 
both  in  point  of  future  vigour  and  durability/  Hitt  wonders  how 
any  one  can  prefer  cuttings  to  layers,  since  the  former  are  always  one 
year  behind  the  h,tter.'^—( Encyc.  of  Gard.,  No.  4808.) 

677.  Thus  authorities  diifer ;  and,  therefore,  actual  experiments 
alone  can  decide  the  comparative  merits  of  the  two  modes  of  opera- 
tion; one,  I  shall  shortly  recite,  and  in  the  mean  time  observe,  that, 
in  the  ringing  above  alluded  to,  Williams,  of  Pitmaston,  took  off 
rather  less  than  a  quarter  of  an  inch  from  the  stem  of  a  vine;  and 
his  object  was,  by  the  annular  excision,  to  promote  the  maturation 
of  the  fruit,  not  the  propuUiwh  of  roots.  However,  the  plan  is  a 
good  one,  and  may  safely  be  adopted  in  propagating  by  layers  (No. 
623).  As  to  the  general  result  of  layering,  the  following  statement 
of  the  experiment  alluded  to  above,  may  be  adduced  in  support  of 
those  who  argue  for  its  excellence,  if  not  superiority.  In  the  autumn 
of  1826,  a  fine  black  grape  just  coming  into  full  bearing,  produced  a 
shoot  that  was  very  favourably  situated  for  forming  a  layer.  A  pot 
of  about  six  inches  wide  and  seven  inches  deep  (a  sixteen),  was 
raised  four  feet  from  the  ground,  and  supported  firmly  on  a  bracket. 
The  shoot  was  then  notched  at  a  convenient  part,  and  so  bent  into 
the  pot  that  it  formed  a  curve,  the  centre  of  which  approached  the 
bottom  of  the  pot,  while  the  upper  part  came  in  contact  with  the 
side  of  the  pot,  and  was  thence  carried  up  in  a  perpendicular  direc- 
tion, and  fastened  by  shreds  and  nails  to  a  corner  of  the  wall,  where 
the  bracket  was  fixed.  The  pot  was  then  filled  with  good  garden 
earth.  The  layer  was  of  the  previous  summer's  wood:  it  was  about 
four  fioet  long,  and  was  cut  to  about  two  feet  above  the  pot.  I  did 
not  at  the  time  notice  dates  particularly,  nor  did  I, — as  I  now  would 
do,  and  recommend  to  be  done, — ring  the  bark  about  two  inches 
bdaw  a  joints  and  pierce  that  joint  twice  through,  in  a  cross  direction, 
with  an  awl;  but  still,  within  a  year  from  the  time  of  hiyering,  the 
plant  was  separated  firom  the  parent,  was  turned  out  of  the  pot  with 
a  bail  of  roots  that  had  filled  it,  and  was  planted  against  a  wall, 
which  it  now  covers.  It  bore  a  few  bunches  in  1828,  and  last 
BoauBor,  nearly  one  hundred*  The  tree  consists  of  three  main 
hmnohoi  trained  horiaontally  one  above  the  other,  for  the  situatiou 
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IS  peculiar:  they  rise  from  one  main  stem.  Each  branch  extends  to 
the  length  of  about  ten  feet,  and  the  three  are  furnished  altogether, 
with  thirty-two  perpendicular  bearing  shoots. 

678.  Propagation  by  Inarching  and  Grafting. — The  season  for 
grafting  in  the  open  air,  is  about  the  middle  of  March.  As,  how- 
ever, it  is  an  acknowledged  fact  that  vine-grafte  do  not  take  so  freely 
as  those  of  most  other  fruit-trees,  the  most  certain  mode  of  proceed- 
ing is  to  graft  by  approach — that  is,  by  inarching.  Either  the  stock 
or  the  scion  must,  in  this  case,  be  growing  in  a  pot,  and  for  the 
former,  strong  plants  that  have  been  potted  two  years — or  rather, 
that  have  been  raised  in  pots — are  to  be  preferred,  because  they  will 
bo  more  perfectly  rooted. 

679.  The  operation  of  inarching  may  be  performed  in  the  usual 
manner  with  the  dry  wood,  but  it  rarely  succeeds  with  the  vine. 
The  method  of  inarching  with  green  wood  rarely  fails:    it  is  one 
of  the  most  certain  and  gratifying  operations  of  the  nursery.     By  it 
any  of  the  vines  may  bo  changed,  for  it  appears  to  correct  defective 
stocks,  transferring  such  as  cannot  produce  good  fruit  into  efficient 
supporters  of  perfectly  prolific  varieties.     In  some  places  the  Fron- 
tignacs  constantly  fail  as  primary  plants,  but  when  inarched,  they 
bring  their  scions  to  the  highest  condition  of  fertility;  and  in  other 
genera,  analogy  appears  to  bear  out  the  fact.    In  April,  May,  or  June, 
any  strong  young  shoot  produced  from,  or  near  the  lower  part  of  a  stem, 
the  wood  of  which,  though  quite  green,  has  acquired  some  firmness  and 
elasticity,  is  fitted  to  receive  a  scion  of  another  vine,  whether  growing 
in  the  border  or  in  a  pot.    An  incision  is  to  be  cut  so  deep  in  the  stock, 
and  another  in  the  scion,  as  to  admit  of  the  best  adjustment  of  the 
wounded  bark  and  alburnum,  on  both  sides  if  possible.     The  green 
wood  of  the  scion  may  be  rather  more  tender  than  that  of  the  stock; 
but  it  should  be  firm  enough  to  bear  the  ligature.     Let  an  inch  and 
a-half,  or  two  inches,  be  taken  off  from  each ;  then  fit  the  abraded  sur- 
faces, and  tie  them  closely  with  a  soft,  strong  shred  of  moistened  bass- 
matting:  cover  the  parts  with  moss,  and  confine  it  over  the  ligature. 
In  six  weeks  the  junction  will  generally  be  secured.     In  the  mean 
time,  the  lead  of  the  stock  must  be  stopped,  and  not  suffered  to 
outrun  the  scion.     In  1837,  I  inarched  a  Frankendale  slender  scion 
upon  a  secondary,  low  shoot  of  a  Hamburgh:  a  Hamburgh  and 
several  Frankendales  upon  green  shoots  advancing  from  the  lowest 
portion  of  the  stem  of  a  white  Frontignae,  all  within  two  or  three 
feet  of  the  border.     I  obtained  above  twenty  feet  of  strong  bearing 
wood  from  the  two  Hamburgh  inarches:  one  shoot  of  equal  leiigtli 
from  a  Frankendale,  and  others  of  less  extent.    All  ihe  scioof  of 
die  Frankendale  were  very  slender,  being  the  produots  of  weak? 


NOTBMBER.]  THE   GRAPE-VINE.  537 

potted  plants.  When  the  junction  is  assured,  cut  back  the  stock  to 
the  scion;  stop  the  latter  to  one  or  two  eyes  to  force  it  to  produce  a 
strong  shoot;  but  do  not  separate  the  scion  from  its  parent  till  the 
wood  ripens.     Inarching  is  required : — 

"  Firsts  when  a  wall,  or  vinery,  is  planted  with  inferior  kinds  'of 
vines,  the  usual  method  of  stubbing  them  up  and  supplying  their 
places  with  better  sorts,  is  attended  with  much  expense  and  loss  of 
time;  as  several  years  must  elapse  before  the  wall  can  be  completely 
furnished  with  new  vines;  but,  by  grafting,  the  nature  of  the  vines 
may  be  changed  without  expense,  or  loss  of  time;  for  I  constantly 
have  good  grapes  from  the  same  year'*s  graft ;  and  in  a  hot-house,  the 
grafts,  if  permitted,  will  frequently  shoot  thirty  or  forty  feet  the  first 
summer. 

"  Secondly^  in  small  vineries,  or  vine-frames,  where  it  would  be 
inconvenient  to  have  a  considerable  variety  of  sorts  from  roots,  they 
may  be  procured  by  grafting  different  kinds  upon  one  and  the  same 
plant.  A  Syrian  vine  now  (1759)  growing  in  the  hot-house  at 
Welbeck,  produces  sixteen  different  sorts  of  grapes.'*^  The  most 
important  advantage  Speechley  considers  to  be,  ^^  the  improving  the 
various  kinds  of  grapes,  and  particularly  the  small  kinds,  which 
generally  make  weak  wood.  By  grafting  the  weak  and  delicate 
growing  vines,  as  the  blue  Frontignac,  upon  robust  and  vigorous 
stocks,  as  the  Syrian,  it  will  produce  well-sized  handsome  bmiches, 
almost  as  large  as  those  of  the  Hamburgh.  The  Syrian  vine  raised 
from  seed,  is  greatly  preferable  to  all  others  for  stocks.  If  the  seed 
degenerate  to  a  kind  of  wildness,  so  much  the  greater  will  be  the 
vigour  of  the  plants,  and  the  higher  the  flavour  of  the  sorts  grafted 
(«  them*.*" — (Speechley''s  Treatise.) 

*  The  subject  will  be  continned  in  the  third  section  of  the  ensuing  month. 


538 

Pakt  II. 
OPERATIONS  IN  THE  FRUIT  DEPARTMENT 

680.  Plant  fruit-trees  of  every  kind,  but  choose  drj  weather. 

Mukh  newly-planted  trees,  with  long  litter,  tan,  or  cow-dung. 

Gather  late  pears  or  apples ;  and  store  them  up  in  dry  fruit- 
rooms,  from  which  actual  frost  can  be  excluded. 

Pruns  vines:  other  fruit-trees  may  also  be  thinned  out  and 
trained;  but  avoid  shortening  the  branches  till  February  or  March. 

MIBC£LLANE0U6. 

Plant  tulips,  hyacinths,  jonquils,  crocuses,  and  other  bulbs ;  and 
attend  to  the  directions  given  last  month,  in  order  to  complete  what 
may  then  have  been  omitted. 


THE   NATURALISTS^  CALENDAR. 

NOVEMBER. 

Fogs,  and  a  damp  state  of  the  atmosphere,  are  peculiarly  prevalent 
this  month;  storms  of  wind  and  rain  likewise,  frequently  occur;  but 
still,  there  are  inter^^als  of  fine  and  cheerful  weather.  Hoar  frosts,  it 
has  been  remarked,  afford  at  this  season  of  the  year  a  criterion 
whereby  to  judge  of  the  character  of  the  ensuing  winter;  for,  if  after 
a  frosty  night,  the  wind  veer  to  the  south-west,  and  bring  rain  in  a 
few  hours,  and  this  occur  three  or  four  times  successively,  or  at  short 
intervals,  the  succeeding  winter  will  in  general  be  mild  and  rainy. 

The  average  height  of  the  barometer  is  about  29  inches  74  cts. 
Ditto  thermometer,  43^  degreefl. 

In  the  first  week, — In  late  seasons,  stares  or  starlings  fSiumtn 
Tulgaria)^  congregate ;  late  house  martins  (Hirundo  urbimh 
disappear. 

Second  week, — Redwing  thrush  (Turdus  iliacus)^  comes;  golden 
plover  (Charadriua  pluvialisj,  appears. 

Third  week, — The  snipe  (Scolopax  gaUinago)^  appean;  tnaib 
(Helix),  and  slugs  (Litncue),  bury  themselves. 

Fourth  ir^<?^,— Greenfinches  (FringiUa  cUorisJj  flock;  fiddfiM 
f  Turdus  pilaris),  arrive. 
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SECTION  I. 


SCIENCE   OF   GARDENING. 


BeiENTIFIC  OPEBATIONS  OF  OABDENINO. 


Part  I. 
OPEBATIONS  OF  GBAPTING  AND  BUDDING. 

681*  By  grajUng^  or,  m  it  was  formerly  written,  grOfffiiig^  is  to  be 
understood  that  operation  by  which  a  young  twig,  generally  of  the 
last  jMur^s  growth,  or  a  bud  (sometimes  called  a  shield)  of  one  tree, 
is  inserted  into  some  part  of  another  tree,  in  order  to  bring  about  a 
union  of  the  two  for  a  speoific  object. 

Ths  opeimtioa  of  grafting  includes  a  variety  of  processes,  the 
priiieiple  of  which  is  one  and  the  same  in  all. 

68S.  Origin  of  OraJUng — and  of  the  term. — The  practice  of 
gnfting  is  one  of  great  antiquity;  and  its  origin  may,  in  all  probi^ 
bilitj,  b#  traced  to  a  natural  process  which  is  of  no  unfrequent 
ooonmnee.  It  has  been  observed  that  when  two  branches  of  a  tree 
lie  in  (dote  contact  with,  or  overlap  one  another,  a  wound,  or  an  abra- 
sion of  the  two  sur&ces  is  produced,  and  the  returning  juices  of  the 
tcee  esuding  from  the  ruptured  vessels  of  the  bark,  produce  granular 
ftionai  hy  whidi  a  perfect  incorporation  of  substance  is  effected,  and 
the  two  brandies  become  united  into  one.  I  have  now  before  me  an 
•aonnple  of  such  a  natural  graft  in  an  espalier  apple-tree;  two  of  the 
lower  brandiei  of  which  have  united  together,  forming  a  double 
aich,  the  lower  one  inverted,  leaving  a  small,  but  nearly  circular 
hole  between  them. 

Beforing  to  the  authority  of  Dr.  Johnson  for  the  derivation  of 
the  tetfls  fri^  we  find — 

'*  To  gnfty  to  gntt,  verb  active  (gteffer^  Frendi), — to  insert  a 
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cyiion  or  branch  of  one  tree  into  the  stock  of  another.** — (Quarto 
Dictionary,  1786.) 

Here,  then,  there  appears  to  be  some  difficulty;  for  where  are  we 
to  look  for  the  origin  of  the  word  eynonf  Will  it  be  found  in  the 
word  cuneitSy  a  wedge — from  Kcovo9y  a  cone,  or  pointed  peg !  If  so, 
it  may  bo  fair  to  conclude  that  the  original  method  of  grafting  might 
resemble  that,  which  we  term  terebration  (from  terebro^  to  pierce  or 
bore),  or  peg-grafting,  thus  described  in  the  Encgclopcedia  of  Gar- 
dening,— It  "  is  an  old  method,  in  which  the  stock  being  cut  off 
horizontally,  a  hole  was  bored  in  the  centre  of  it;  and  the  scion 
being  selected  to  fit  the  stock  within  an  inch  and  a^half  of  its  lower 
end,  a  circular  incision  was  made,  and  the  part  between  that  and  the 
end  reduced,  so  as  to  fit  the  hole  in  the  stock.  The  peg  filling  the 
hole  was  supposed  to  secure  the  graft  from  the  effect  of  winds." 
—(2038.) 

683.  The  object  of  Grafting  is  to  be  considered  as  three-fold. — 
The  first  is  to  preserve  or  multiply  those  approved  varieties  of  trees 
— fruit-trees,  particularly — which  cannot  bo  propagated  wth  any 
certainty  of  success  from  seeds;  because  the  quality  of  the  seed,  as 
we  have  seen,  is  liable  to  be  affected  by  impregnation,  occasioned  by 
the  casual  introduction  of  the  farina  of  congenerous  trees  into  the 
blossoms. — (See  601.) 

The  second  is  to  accelerate  fruitfulness  by  impeding  the  descent 
of  the  proper  elaborated  juices  of  the  tree ;  thus  promoting  the 
principle  of  maturation,  instead  of  that  of  growth. 

The  third  is  to  induce  fertility,  and  confine  it  within  more  con- 
tracted limits;  this  refers  particularly  to  all  those  modes  of  operation 
by  which  dwarfing  or  reduction  of  size  is  produced.     Grafting,  then, 
may  be  rendered  favourable  to  precocity,  as  well  as  to  fertility. 
Mr.  Knight  observes,  that  the  effects  of  grafting  on  the  growth  and 
produce  of  trees,  ^^  are  similar  to  those  which  occur  when  the  descent 
of  the  sap  is  impeded  by  a  ligature,  or  by  the  destruction  of  a  circle 
of  bark.     The  disposition  in  young  trees  to  produce  and  nourish 
blossom-buds  and  fruit,  is  increased  by  this  apparent  obstruction  of 
the   descending  sap;   and  the  fruit  of  such  young  trees  ripens,  I 
think,  somewhat  earlier  than  other  young  trees  of  the  same  age, 
which  grow  upon  stocks  of  their  own  species;  but  the  growth  and 
vigour  of  the  tree,  and  its  power  to  nourish  a  succeesion  of  hesry 
crops,  are  diminished  apparently  by  the  stagnation  in  the  biandm 
and  stock  of  a  portion  of  that  sap,  which,  in  a  tree  growing  apoo 
its  own  stem,  or  upon  a  stock  of  its  own  species,  wonld  descend  lo 
nourish  and  promote  the  extension  of  the  roots.    The  pnustiee,  dwrs- 
tore^  of  grafting  the  ]^r-tree  on  the  quince-stock,  and  the  peach  and 
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apricot  on  the  plum,  where  exUmite growth  and  durability  are  wanted, 
is  wrong;  but  it  is  eligible  wherever  it  is  wished  to  diminish  the 
tigour  and  growth  of  the  tree,  and  where  its  durability  is  not  thought 
important.'" — "When  great  difficulty  is  found  in  making  a  tree, 
whether  fructiferous  or  ornamental,  produce  blossoms,  or  in  making 
its  blossoms  set  when  produced,  success  will  probably  be  obtained  in 
almost  all  cases,  by  budding  or  grafting  upon  a  stock  which  is  nearly 
enough  allied  to  the  graft  to  preserve  it  alive  for  a  few  years,  but 
not  permanently.^ 

684.  Theory  of  Grafting i — This  has  been  deduced  from  repeated 
observations  of  natural  phenomena ;  and  its  fundamental  principle 
ifl,  that  when  the  liber ^  or  inner  bark  of  two  trees  which  are  allied  by  a 
natural  relationship^  is  brought  into  dose  contact^  the  two  libers  tend  to 
unite  and  grow  together.  This  theory  is  ably  elucidated  by  Keith, 
who,  after  referring  to  the  natural  union  between  two  or  more  con- 
tiguous stems,  already  described,  observes,  "  This  is  what  may  be 
termed  a  natural  graft,  in  opposition  to  an  artificial  graft,  of  which  it 
18  the  model  and  prototype;  the  whole  of  the  art  of  grafting  being 
founded  upon  the  capacity  inherent  in  plants,  of  uniting  together  by 
the  stems  in  given  circumstances,  and  in  a  given  mode.  But  the 
natural  graft  is  always  eifected  by  means  of  the  union  of  the  liber  of 
the  respective  stems  composing  it;  so  that  the  perfection  of  the  art 
of  grafting  consists  in  applying  the  liber  of  the  graft  and  stock 
together  in  such  a  manner  as  shall  most  facilitate  their  incorporation. 
And  hence  the  graft  will  not  succeed,  unless  the  two  libers  are 
brought  into  contact,  and  closely  bound  together.  Nor  will  it  suc- 
ceed well,  unless  the  plants  ingrafted  have  some  natural  affinity  to 
one  another,  as  that  subsisting  between  the  plum  and  cherry;  in 
i/riiichy  and  in  all  other  cases,  the  union  is  effected  by  means  of  a 
granular  and  herbaceous  substance  exuding  from  between  the  wood 
and  bark,  and  binding  and  cementing  together  the  stock  and  graft, 
though  not  uniting  the  former  layers  of  wood.**" — (Physiol.  Botany^ 
Vol.  IL,  p.  277.) 

According  to  the  Eneydopofdia  of  Gardening^  the  theory  of  graft- 
mg  comprises  the  fdUowing  particulars: — 

(1st.)  **  To  graft  or  unite  only  tarieties  of  the  same  species ;  species 
of  the  same  genus ;  and  by  extension,  genera  of  the  same  natural 
fionily*  Unless  this  union  of  natures  be  attended  to,  success  will 
DOi  attend  the  operation. 

(2nd.)  ^'  To  observe  the  analogies  of  trees^  as  to  the  periods  of  the 
moTement  of  their  sap;  in  the  permanence  or  deciduous  duration  of 
their  leayes;  and  the  qualities  of  the  juices  of  their  fruits,  in  order  to 
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estimate  the  probable  advantage  of  grafting  a  fruit  of  any  particular 
flavour  on  another  of  similar  or  different  qualities. 

(3rd.)  ''  To  unite  exactiy  the  inner  bark  of  the  scion  with  the  inner 
bark  of  the  stock,  in  order  to  facilitate  the  free  course  of  the  sap. 

(4th.)  "  To  make  choice  of  the  proper  eeason^  and  perfwrni  the 
operation  with  celerity.'^ — (Nos.  2015,  et  seq.) 

685.  Remarks. — Much  has  been  already  said  in  pages  868-9,  on 
the  formation  of  the  liber  and  alburnum;  and  at  Nos.  706-7,  on  The 
Science  of  Budding^  it  will  be  seen  that  the  bud  or  graft  effects  its 
o\^^  specific  developemeuts,  and  is  in  its  nature  wholly  uninfluenced 
by  the  stock.  Every  bud  or  germ  during  its  growth  protrudes  a 
system  of  fibres,  and  these  become  the  future  organs  of  supply  to  the 
advancing  shoot ;  in  a  word,  they  constitute  the  albumous  vessels  fio? 
conducting  the  ascending  sap,  and  the  reducent  vessels  of  the  liber 
for  the  descent  and  lateral  distribution  of  the  laborated  proper  juices. 
—(Sec  No.  402.) 

Since  then  the  developements  of  the  graft  are  proved  to  be,  in 
fact,  altogether  uninfluenced  by  the  stock,  it  may  be  safely  asserted, 
that  the  latter  ought  to  be  considered  as  a  medium  only,  or  vehicle, 
through  which  the  vascular  organs  of  the  former  pass,  and  are 
conveyed  into  the  soil*;  whence  their  spongiolsB  and  rootlets,  by  the 
aid  of  electric  agency,  effect  the  intro-susception  of  the  nutritive  sap. 
It  may,  however,  be  admitted,  that,  in  the  first  instance,  the  eeUular 
Bijstem  and  juices  of  the  stock  exert  an  attractive  energy  upon  those  of 
the  graft;  and  that,  while  the  former  afibrds  an  appropriate  matrix  or 
bed,  wherein  the  granular  exusions  from  the  scion  may  aflix  them- 
selves and  be  secured,  the  latter  keeps  up  that  supply  of  moisture 
which  is  required,  till  the  union  is  completely  effected. 

A  graft  or  scion,  therefore,  can  be  viewed  in  no  other  light  than 
as  a  cutting  deiM)sited  in  a  more  congenial  medium  of  nutrition  than 
tlicit  of  the  soil ;  all  the  future  developements  of  which  cutting  are 
completely  its  own,  and  wholly  independent  of  any  physical  agency 
or  influence  exerted  by  the  stock. 

686.  It  has  been  erroneously  supposed  that  a  ecioH  ftauU  eueeeed 
upon  any  stock.  Thus,  among  the  ancients,  "  Pliny,  Varro,  Colii- 
mella,  &c.,  speak  of  apples  and  vines  grafted  on  elms  and  poplan, 
though  they  acknowledged  that  snch  grafts  were  but  of  a  aboirt  dnnr 

*  In  order  to  place  the  theoiy  of  grafting  in  a  fihiloioplikal  point  of  visVf  thi 
reader^B  attention  is  particularly  directed  to  the  paiagiaphs  No&  SM^  M^  M 
406;  to  Dr.  Aikiu's  hypothcds  of  the  developemcmt  of  bods,  at  Xow  686;  to  Sir 
Humphiy  Davy's  observations,  at  No.  093 ;  and  to  Mr.  Knight's 
grsfting,  at  Xo.  694, 
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tion.'*^  Evelyn,  among  the  more  modern  writers,  mentions  a  rose 
that  he  saw  grafted  upon  an  orange-tree,  in  Holland;  and  some, 
eren  at  the  present  period,  will  speak  of  the  practicability  of  grafting 
a  rose  upon  a  black  currant,  and  thereby  producing  black  roses. 
Bat  as  Professor  Thouin  remarks,  '*  if  any  of  these  grafts  seem  at 
first  to  succeed,  they  all  perish  more  or  less  promptly/^ 

One  of  the  neatest  grafts  I  ever  saw,  was  that  of  an  apple  upon  a 
hawthorn  (Me9pilti8  oxyacantha).  The  stock  and  the  scion  fitted  to 
exact  precision;  and  though  the  junction  was  tardily  effected,  the 
two  appeared  at  length  to  knit  together,  so  as  to  form  a  perfect  union. 
But  the  future  growth  was  confined  exclusively  to  the  stock.  It 
continued  to  protrude  buds  and  young  branches,  while  the  scion 
could  barely  effect  the  developement  of  a  few  weak  and  sickly  leaves 
during  the  whole  summer,  and  in  the  course  of  the  first  autumn  it 
perished. 

687.  Varieties  of  Grafting. — Professor  Thouin,  author  of  the 
Monographie  des  Grefes  (4to.,  Paris,  1821),  has  enumerated  above 
forty  modes  of  grafting;  most  of  them,  however — ^the  Encychpadia 
of  Gardening  observes — are  varieties  of  the  ordinary  species,  sepa- 
rated by  very  slender  shades  of  difference,  or  remotely  connected  with 
utility. 

It  will  be  necessary  to  describe  somewhat  particularly,  three  of  the 
most  approved  methods  of  performing  the  work:  these  are, — whip  or 
tongue-grafting,— cleft-grafting, — and  crown-grafting.  To  these  will 
be  added,  saddle  and  root-grafting,  as  practised  and  described  by  Mr. 
Knight, — inarching,  or  grafting  by  approach, — and,  finally,  grafting 
by  inoculation  or  budding.  I  shall  point  out  by  italics  those  pas- 
sages in  the  annexed  quotations  that  appear  to  me  to  require  peculiar 
attention,  and  that  tend  to  illustrate  the  theory^  or  are  themselves 
elucidated  by  it. 

688.  Whip  or  Tongue-Grafting^  from  the  Encyclopaedia. — It  is 
desirable  that  the  top  of  the  stock  and  the  extremity  of  the  scions 
should  be  nearly  of  equal  diameter.  Hence  this  variety  admits  of 
being  performed  on  smaller  stocks  than  any  other.  It  is  called 
whip-grafting,  from  the  method  of  cutting  the  stock  and  scions 
doping  on  one  side  so  as  to  fit  each  other,  and  thus  tied  together 
in  ibe  manner  of  a  whip-thong  to  the  shaft  or  handle.  The  scion,  a, 
and  stock,  6,  fig.  83,  1,  "being  cut  off  obliquely  at  corresponding 
angleSj  as  near  as  the  operator  can  guess,  then  cut  off  the  tip  of  the 
stock  obliquely,  or  nearly  horizontally ;  make  a  slit  near  the  centre 
of  the  sloped  face  of  the  stock,  downwards,  ^  and  a  similar  one  in 
the  scion,  upwards.  The  tongue,  f,  or  wedge-like  process  forming 
the  upper  part  of  the  sloping  face  of  the  scion,  is  then  merted  dfywa^ 
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Fig.  33. 


ward^  in  the  cleft  of  the  stock;  the  inner  barks  of  both  being  brought 

closely  to  unite  on  one  side^  so  as  not  to  be 
displaced  in  tying,  which  ought  to  be  done 
immediately  with  a  riband  of  bass,  brought, 
in  a  neat  manner,  several  times  round  the 
stock,  and  which  is  generaUy  done  from  right 
to  left  in  the  course  of  the  sun.  The  next 
operation  is  to  clay  the  whole  over  an  inch 
thick  on  every  side,  from  about  half  an  inch 
or  more  below  the  bottom  of  the  graft,  to 
an  inch  over  the  top  of  the  stock,  finishing 
the  whole  coat  of  clay  in  a  kind  of  oval  glo- 
bular form,  closing  it  eflectually  about  the 
scion  and  every  part,  so  as  no  light,  wet,  nor 
wind  may  penetrate;  to  prevent  which,  is 
the  whole  intention  of  claying.  It  may  be 
added,  that  the  whip-grafting  of  Lawson,  and  other  old  horticultural 
writers,  was  then  practised  without  a  tongue,  which  addition  gave 
rise  to  the  latter  term.  The  French  mode  of  whip-grafting  diffen 
from  the  English  in  their  never  paring  more  off  the  stocky  houteter 
large^  than  the  icidth  of  the  scion.  In  both  modes,  the  stock  is 
sometimes  not  shortened  do>m  to  the  graft,  but  a  few  inches  left  to 
serve  as  a  prop  to  tie  the  shoots  proceeding  from  the  scion,  or  even 
to  admit  of  fastening  the  ligatures  used  in  the  operation  more  securely. 
In  either  case,  this  appendage  is  cut  off  at  the  end  of  the  season.'" — 
—(Encyc,  No.  2028.) 

689.  To}igue^raftingy  according  to  the  English  Gardener, — By 
comparing  the  foregoing  quotation  with  the  following  most  perspi- 
cuous directions  and    their  corresponding  figure,   the   difficulties 
attendant  on  the  operation  will  be  much  lessened.     The  author 
premises  that  the  time  of  grafting  is  generally  from  the  beginning 
oi  February  to  the  end  of  March^  beginning  vrith  the  earliest  trees — 
as  plums,  cherries,  and  pears,  and  ending  with  apples.     The  scions, 
from  a  healthy  young  tree^  are  to  be  selected  from  the  outside  shoots, 
because  those  from  the  top  or  middle  of  the  tree  are  more  likely  to 
produce  wood  shoots  than  fruit.     If  the  tree  be  old  and  sickly,  the 
most  vigorous  shoots  from  any  part  of  the  tree  ought  to  be  taken. 
Each  scion  should  have  from  three  to  six  eyes  on  it, — ^in  all  cases, 
the  latter  number  will  be  sufficient.    With  respect  to  ihe  age  of  the 
stocks,  if  they  be  young  seedlings,  they  may  be  from  three  to  five 
years  old ;  and  it  is  required  that  each  stand  one  tchoU  raaiflMr  upon 
the  spot  where  it  is  to  be  grafted  or  budded,  before  that  opentioa  ii 
performed  upon  it.    «'  If  stocks  be  planted  out  in  the  fidU  the  ap 
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does  not  rise  vigorously  enough  in  the  spring  to  afford  a  chance  of 
the  growing  of  the  graft ;  but  another  remark  of  equal  importance 
Is,  that  fruit-trees  should  stand  only  one  summer  on  the  spot,  whence 
they  are  to  be  removed  to  their  final  destination ;  because,  if  they 
stand  longer  than  this,  they  will  have  large  and  long  roots,  great 
amputations  must  take  place,  and  the  trees  suffer  exceedingly.''^ 

In  the  following  figure  (34),  the  parts  laid  down  are  about  one- 
fourth  of  the  natural  size ;  consequently,  they  convey  a  more  definite 
idea  of  the  due  proportions  of  the  stock  and  graft,  than  when  they 
are  much  contracted.  The  plan  will  appear  to  correspond  some- 
what with  the  French  method  of  whip-grafting,  referred  to  at  the 
close  of  the  quotation  from  the  Encydopcedia  of  Gardening.  The 
diiections  are,  of  necessity,  somewhat  abbreviated. 

Fig.  34. 


690.  Mode  of  Operation, — "The  stock  being  ready,  cut  it  off  at 
three  or  four  inches  from  the  ground,  and  with  a  very  sharp, 
sfcraighty  and  narrow-bladed  grafting-knife,  cut  a  thin  slip  of  wood 
and  bark  upward,  from  about  tuco  incites  below  the  top  of  the 
shortened  stock.  Make  this  cut  at  one  pull  of  the  knife,  inserting 
the  edge  rather  horizontally,  and  when  it  has  gone  through  the  bark 
and  into  the  wood  a  little  short  of  the  middle,  pull  straight  upwards 
(see  No.  1,  a,  b).  Then,  at  less  than  half-way  down  this,  cut  a 
thin  Umgue  (No.  1,  t)^  not  more  than  three-eighths  of  an  inch  long. 
Proceed  in  the  same  way  with  the  bottom  part  of  the  scion ;  make 
a  sloping  cut  (No.  %  c^  (2),  of  about  the  same  length  as  the  cut  in 
the  stock ;  then  make  a  tongue  (No.  2,  ^),  to  correspond  with  that 
in  the  stock  (No.  1,  t)\  but  cut  upward  Instead  of  downward. 
THhea  place  the  scion  upon  the  stock,  inserting  the  tongue  of  the 
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scion  into  tlie  tongue  of  the  stock.  Bring  the  four  edges  of  the 
bark — that  is,  the  two  edges  of  the  cut  in  the  top  of  the  stock,  and 
the  two  corresponding  edges  of  the  cut  in  the  bottom  of  the  scion, 
to  meet  precisely ;  or,  if  the  scion  be  in  diameter  a  smaller  piece  ol 
wood  than  the  stock,  so  that  its  two  edges  of  bark  cannot  both  meet 
those  of  the  stock,  then  let  only  one  meet,  but  be  sure  that  that  one 
meets  precisely.  But  observe  well,  that  this  can  never  be,  unless  the 
first  cut  in  the  stock  and  that  in  the  scion  be  as  even  as  a  die,  and 
performed  with  a  knife  scarcely  less  sharp  than  a  razor/^  The  two 
parts  thus  joined  (and  presenting  the  appearance  as  at  No.  3,  the 
tongues  of  the  stock  and  graft  clasping  one  another,  as  at  No.  3,  0^ 
'*  must  be  bound  closely  to  one  another  by  matting,  or  bass,  as  the 
gardeners  call  it."  (See  No.  4.) — "  A  single  piece  tied  on  to  the 
stock  an  inch  or  so  below  the  part  grafted,  and  then  wound  closely 
up  till  it  reach  the  very  top  of  the  stock,  will,  if  well  done,  almost 
ensure  the  junction ;  but,  lest  parching  winds  should  come,  and  knit 
up  all  vegetation,  it  is  usual  to  put  on,  besides  the  bandage  of 
matting,  a  ball  of  well-beaten  clay,  sprinkled  over  with  a  little 
wood-ashes,  or  the  fine  siftings  of  cinders,  to  cover  completely  the 
parts  grafted — ^that  is,  from  an  inch  below  them  to  an  inch  above 
them"  (as  at  No.  6),  "  and  oven  to  prevent  this  ball  of  clay  from 
being  washed  off  by  heavy  rains,  it  is  well  to  tie  round  it  a  covering 
of  coarse  canvass,  or  else  to  earth  up  the  whole  plant  as  you  do  peas 
or  beans,  drawing  a  little  mound  round  it  so  as  nearly  to  reach  the 
top  of  the  c\a,j.'^—(Enp.  Gardener,  206—209.) 

691.    Cleft-grafting  is  the   peculiar  and   favourite   method  of 
grafting  in  some  of  the  western  counties.     It  is  practised  by  almoist 
ever}'  cottager,  who  frequently  inserts  from  twenty  to  sixty  scions 
into  one  tree.     He  saws  off  the  head  of  his  stock,  or  the  tops  of 
those  branches  he  wishes  to  graft, — splits  the  stump  or  limbs  with 
a  strong  knife  and  hammer,  or  even  with  a  bill-hook,  in  the  absence 
of  a  more  refined  tool,— cuts  his  grafb  into  a  shape  somewbat  like 
the  blade  of  a  razor,  to  the  length  of  two  inches ;  that  is,  about  the 
eighth  of  an  inch  broad  on  one  side,  with  the  bark  entire,  and  iti 
edges  smooth  and  even,  and  the  other  side  pared  to  a  ahaip  edge: 
he  then  forces  open  the  split  with  a  chisel,  and  passes  the  seion  into 
the  cleft,  bringing  the  two  edges  of  its  bark  into  dose  and  enet 
contact  with  tihe  two  edges  of  the  bark  of  the  doveii  stock— Cbe 
sharp  edge  entering  the  wood,  and  facing  in  the  diiectioB  cf  tbt 
pith.    The  chisel  is  then  withdrawn,  the  limb  is  tied  roimd  witk 
soft  string,  and  the  stock  and  graft  are  clayed  oyer,  as  in  the  eanof 
whip-grafting.     I  have  described  the  process  thus  roaj^jr,  beeaaie^ 
in  point  of  fact,  no  delicacy  or  ceremony  is  employed :  dw  woik-* 
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to  nse  a  familiar  phrase— is  *'  knocked  oiF^  at  once.  The  tree  or 
limb  is  split  without  regard  to  the  pith,  the  scion  is  cut  from  the 
tree  at  the  moment  it  is  wanted,  it  is  pushed  into  the  cleft,  tied, 
clayed  over,  and  left.  I  would  observe,  that  the  better  and  the 
more  adroitly  the  operation  is  performed,  the  more  pleasant  may  be 
the  feelings  of  the  operator ;  but  still,  as  despatch  seems  to  be  the 
great  requisite,  other  considerations  are  often  made  to  give  way  to 
that.  The  wedge-Uke  blade,  however,  should  be  so  out  as  to  leave 
the  sides  and  the  bark  as  true  and  smooth  as  possible,  so  that  the 
/our  edges  of  ike  inner  bark  nuiy  correspond  exactly.  March,  or  early 
in  April,  is  the  season  for  performing  the  work. 

Ilie  reader  will  now  compare  the  drawing  at  No.  2,  figure  83— 
where  a,  a,  represent  the  scion,  and  6,  the  stock*-with  the  annexed 
figure,  and  die  succeeding  description. 

Fig.  35. 


Fig.  35,  a,  is  a  stock— one,  two,  or  three  inches  broad ;  2\  and 
8/  point  to  places  where  two  other  clefts  may  be  made,  in  the  case 
of  strong  stocks ;  «,  is  the  scion  or  graft,  showing  one  surface  of  the 
wedge-like  cut  or  blade;  ^,  is  the  perfected  graft,  as  it  appears  pre- 
viooidy  to  binding  and  claying.    Loudon  says:*- 

**  Clefi-grajtinff  is  resorted  to  in  the  case  of  strong  stocks,  or  in 
heading-down  and  re-grafting  old  trees.  The  head  of  the  stock  or 
braaeh  (which  we  may  suppose  to  be  two  or  three  inches  in 
diameter),  is  first  cut  off  obliquely,  and  then  the  sloped  part  is  cut 
over  horizontally  near  the  middle  of  the  slope  (Fig.  83,  No.  2,  b) ; 
a  elefk,  nearly  two  inches  long,  is  made  with  a  stout  knife  or  chisel, 
in  the  crown  downwards,  or  at  right  angles  to  the  sloped  parts, 
taking  care  not  to  divide  the  pith.  This  cleft  is  kept  open  by  the 
knife.  The  scion  has  its  extremity,  for  about  an  inch  and  a-half, 
eat  into  the  form  of  a  wedge ;  it  is  left  about  the  eighth  of  an  inch 
thicker  on  the  outer  or  back  side,  and  brought  to  a  fine  edge  on  the 
inmde.  It  is  then  inserted  into  the  opening  prepared  for  it ;  and 
the  knife  being  withdrawn,  the  stock  closes  firmly  upon  it.  If  it  be 
intended  to  graft  any  pretty  large  stocks  or  branches  by  ihia  tti«d»d^ 
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two  or  more  scions  may  be  inserted  in  each.  The  stock  being  pre- 
pared by  cutting  over  as  above,  cleave  it  across  in  two  places, 
parallel,  and  at  a  small  distance  apart,  and  insert  a  scion  in  each 
cleft ;  or  by  cutting  or  sawing  the  head  off  horizontally,  and  smooth- 
ing the  section,  a  radiated  series  of  clefis  may  be  made,  and  scions 
inserted  in  each."— fJFwc.  2029.) 

692.  Crotcn-grafting — sometimes  termed  "grafting  in  the  riuJ 
or  bark" — is  another  and  very  ready  method  of  grafting  upon  large, 
uneven,  old  stocks  and  branches.  It  is  practised  somewhat  later 
than  the  other  methods — that  is,  from  the  end  of  March  to  the  third 
week  of  April,  because  in  that  period  the  separation  of  the  bark 
from  the  wood  is  more  easily  effected — a  circumstance  of  primary 
importance  in  the  present  case.  Suppose  a  deformed  old  esspalier- 
tree,  or  a  bad-bearing  standard,  is  to  be  grafted  in  the  bark,  and  that 
the  object  of  the  gardener  is  three-fold :  first,  to  renew  the  head  of 
his  tree ;  second,  to  obtain  a  superior  kind  of  fruit ;  and  third,  to 
introduce  two  or  more  varieties  into  the  same  stock ; — he  should 
proceed  as  follows : — Saw  off  the  head  of  the  tree  horizontally,  at  a 
place  where  the  bark  appears  to  be  as  firm,  even,  and  smooth  as 
possible ;  and  should  such  a  place  be  found  at  only  six  inches  above 
the  level  of  the  ground,  it  will — if  the  object  be  to  obtain  a  new 
espalier — be  all  the  better.  Pare  the  surface  of  the  woo<l  and  the 
edges  of  the  bark  smooth ;  then  select  the  scions,  cither  from  those 
reserved  for  the  purpose,  or  take  them  at  once  from  the  trees — iou 
as  I  have  proved,  the  success  may  be  alike. 

With  a  sharp  budding-knife,  cut  one  side  only  of  each  scion 
(No.  1,  figure  36,  «,)  flat,  and  a  little  sloping,  and  let  the  cut  be  an 
inch  and  a-half  or  two  inches  long ;  then  make  a  sort  of  shoulder 
at  the  top  of  the  cut,  that  the  graft  may  rest  upon  the  wood  of  the 
stock.     In  the  next  place,  thrust  the  handle  of  the  knife  down, 
between  the  bark  and  wood  of  the  stock,  at  the  part  marked  y,  1 ; 
80  as  to  raise  the  bark  to  the  length  of  two  inches,  and  thus  permit 
the  scion  to  pass  between  it  and  the  wood.     Some  cottagers  make  t 
wedge  of  a  piece  of  hard  wood ;  this,  which  is  termed  a  messenger, 
they  cut  to  the  length  of  about  five  inches,  round  it  off  on  one  side, 
make  it  quite  flat  on  the  other,  and  polish  it  on  both ;  it  is  then  a 
counterpart  of  a  scion,  but  without  a  shoulder ;  and  as  a  scion  is 
about  one-fourth  of  an  inch  in  diameter,  this  instrument  may  be 
about  one-third  of  an  inch :  the  tool  I  employ  is  made  of  booe  or 
ivory.     If  the  bark  do  not  yield  readily,  it  is  to  be  scored,  or  cot 
perpendicularly  downward  to  the  length  required.    The  soion  is  that 
thrust  in,  between  the  bark  and  wood,  with  its  eut  side  next  to  tb 
woody  till  the  shoulder  reach  to,  and  rest  upon  the  stook.    A  trnti^ 
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that  has  sometimes  been  made  during  the  perfonnanco  of  this  work, 
is  worthy  of  notice.  If  the  scion  **  suck,"  or  draw  in  going  down, 
making  a  kind  of  whistling  sound,  resembling  that  of  an  exhausting 
syringe,  success  is  augured :  and  I  have  heard  a  grafter  say,  "  that 
will  take ;  hear  how  it  sucks  r  The  philosophy  is  defective,  but 
the  observation  is  just.  In  fact,  the  air  is  expelled  from  between  the 
two  surfaces ;  and  hence  we  may  infer  that  atmospheric  pressure  is 
to  be  regarded — ^in  point  of  time,  at  least — as  one  of  the  first  agents 
of  success. 

Fig.  36. 


Thus  proceeding,  two,  three,  or  four  grafts  may  be  put  upon  the 
stock,  at  the  places  indicated  by  the  lines  \  /    (No.  1,  fig.  36.) 

The  grafting  being  finished,  pass  a  smooth  soft  cord  round  the 
top  of  the  stock,  several  times,  so  as  to  secure  the  scions;  but  do  not 
draw  so  tight  as  to  injure  the  bark ;  then  clay  the  whole  over  in  the 
form  of  a  dome,  that  the  rain  may  be  efiectually  thrown  off.  **  It 
is  alleged,"  says  the  Encyclopc&dia,  "  as  a  disadvantage  attending  this 
method  in  exposed  situations,  that  the  ingrafted  shoots,  for  two  or 
three  years,  are  liable  to  be  blown  out  of  the  stocks  by  violent 
winds ;  the  only  remedy  for  which  is  tying  long  rods  to  the  body  of 
the  stock  or  branch,  and  tying  up  each  scion  and  its  shoots  to  one  of 

the  rods." 

Apples  and  pears  are  the  fruits  that  are  generally  propagated  by 

eleft  and  crown-grafting. 

Repeated  experiments  have  satisfied  me  that  this  meAod  of  graft- 
ing is  applicable  to  the  youngest  stocks.  For  4i|i|dM,  seedling 
Siberian  crabs,  two  or  three  years  old,  are  very  pitiper:  for  pears, 
young  plants  of  the  quince^  raised  from  seed,  by  suckers,  or  by  layers; 
the  stocks  need  not  be  more  than  a  quarter  of  aii  inch  over;  and  the 
wdans  only  a  little  less.  A  graft  carefully  inserted  witUin  the 
Hnd,  will,  iii  »  year  or  two,  form  a  perfect  junction  mtlL  th% 
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stock,  and  cover  it  so  completely,  as  almost  to  obliterate  any 
mark  of  the  wounds,  leaving  the  stem  entire,  and  nearly  without  a 
cicatrix. 

693.  Important  Philosophical  B^marks. — Before  I  proceed  further 
in  descriptive  directions,  I  must  request  the  young  gardener's  parti- 
cular attention  to  the  following  valuable  observations  of  the  late  Sir 
Humphry  Davy :  they  refer  to  the  proper  selection  of  grafts ;  and 
by  evincing  that  the  graft  is  not  altered  in  its  nature  by  the  influence 
of  the  stock,  they  prove  that  the  progressive  devclopementa  of  the 
scion  are  purely  its  ottn^ — and,  therefore,  that  sound  healthy  branches 
and  shoots,  growing  on  equally  healthy  trees,  should  invariably  be 
chosen. 

*^  In  perennial  trees,  a  now  alburnum,  and  consequently,  a  n€w 
system  of  vessels,  is  annually  produced,  and  the  nutriment  for  the 
next  year  deposited  in  them ;  so  that  the  new  buds,  like  the  plume 
of  the  seed,  are  su])plied  with  a  reser\'oir  of  matter  essential  to  their 
first  developement. 

"  The  graft  is  only  nourished  by  the  sap  of  the  tree  to  which  it 
is  transferred;  its  properties  are  not  changed  by  it:  the  leart^, 
blossoms^  and  fruits^  are  of  the  same  kitid  as  if  it  had  reyetated  upon 
its  parent  stock.  The  only  advantage  to  be  gained  in  this  way,  is 
the  affording  to  a  graft  from  an  old  tree  a  more  ])lentiful  and 
healthy  food  than  it  could  have  procured  in  its  natural  state;  it  is 
rendered  for  a  time  more  vigorous,  and  produces  fairer  blossoms  and 
richer  fruits.  But  it  partakes  not  merely  of  the  obvious  properties, 
but  likewise  of  the  infirmities  and  disposition  to  old  age  and  decay  of 
the  tree  whence  it  sprung. 

'*  This  seems  to  be  distinctly  shown  by  the  observations  and 
experiments  of  Mr.  Knight.  He  has,  in  a  number  of  instancei, 
transferred  the  young  scions  and  healthy  shoots  from  old-esteemed 
fruit-bearing  trees,  to  young  seedlings.  They  flouriahed  for  two  or 
three  years;  but  they  soon  became  diseased  and  sickly,  like  their 
parent  trees. 

*'  It  is  from  this  cause  that  so  many  of  the  apples  formally  cele- 
brated for  their  taste,  and  their  uses  in  the  manufkcture  of  cider,  are 
gradually  deteriorating,  and  many  will  soon  disappear.  The  red* 
iireai  and  the  amJ^  so  excellent  in  the  beginning  of  the  liuit  oentuiy, 
are  now  in  theHaoctremest  atage  of  their  decay ;  and  however  eaiefblly 
ihay  are  ingrafted,  they  merely  tend  to  multiply  m  aiekly  and 
exhausted  variety. 

*^  The  decay  cfihe  best  variety  of  fruit-bearing  treaa  whioh  ban 
been  diatributad  ibrougb  the  oountry,  by  grafta,  k  a  ciicamataaee  of 
gresit  impcvta&oe.     Tilera  iM  no  mode  qf  preemreing  Oems  mi m 
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retource,  except  that  of  raising  new  varieties  by  seed.'"'' — (Agric.  Lect. 
pp.  228-9,  &c.) 

694.  SadcU&^rafiing  conmBts  in  cutting  a  stock  of  a  medium 
size  into  a  wedge-like  form,  and  then  adapting  a  graft  to  it,  so  that 
the  latter  shall  ride  upon,  or  be  seated  across  the  former ;  the  two 
barks  (on  one  of  the  sides  at  least)  being  brought  into  close  contact 
vrith  each  other.  The  stock  ought  not  to  be  much  broader  than  the 
scion ;  and,  therefore,  when  the  operation  is  skilfully  performed,  it 
produces  a  neat  and  handsome  graft.  The  sub-^Dariety  of  this  method 
of  grafting  described  by  Mr.  Knight,  is  applicable  to  very  slen- 
der stocks ;  but  if  the  following  directions,  and  the  figure  annexed, 
be  carefully  attended  to,  they  may  easily  be  made  to  apply  to  stocks 
of  a  larger  size.     Mr.  Knight  says : — 

•*  As  this  mode  has  rarely  or  never  been  properly  executed,  it 
will  be  necessary  that  I  describe  the  motion  of  the  sap,  as  I  conceive 
it  to  be,  at  the  period  when  grafts  are  most  advantageously  inserted. 
The  graft  first  begins  its  efforts  to  unite  itself  to  the  stock,  just  at 
the  period  when  the  formation  of  a  new  internal  layer  of  bark  com- 
mences in  the  spring ;  and  the  fluid  which  generates  this  layer  of 
bark,  and  which  also  feeds  the  inserted  graft,  radiates  in  every  direc- 
tion from  the  vicinity  of  the  meduUa^  to  the  external  surface  of  the 
alburnum.     The  graft  is  of  course  most  advantageously  placed  when 
it  presents  the  largest  surface  to  receive  such  fluid,  and  when  the 
fluid  itself  is  made  to  deviate  least  from  its  natural 
course.     This  takes  place  most  efiiciently,  when  a  graft      *^^^* 
of  nearly  equal  size  with  the  stock  is  divided  at  its  base 
(g)j  and  made  to  stand  astride  the  stock  (s)  ;  and  when 
the  two  divisions  of  the  graft  are  pared  extremely  thin,  mrg 

at  and  near  the  lower  extremities,  so  that  they  may  be 
brought  into  close  contact  with  the  stock,  (from  which  ' 
but  a  little  bark  or  wood  should  be  pared  off,)  by  the 
ligature.  I  have  adopted  this  mode  chiefly  in  grafting 
cherry-trees,  and  I  have  rarely  ever  seen  a  graft  fail, 
even  where  the  wood  has  been  so  succulent  and  imma- 
ture as  to  preclude  every  hope  of  success  by  any  other  j 
mode."^ — (Encye.  of  Gard.,    2084,   from  Hart.  Trans. 

Vol.  v.,  p.  147.) 

A  ligature  of  soft  bass  matting,  or  tape,  should  be 
passed  round  the  whole  intermediate  space  between  s 
and  ^,  fig.  37,  excepting  the  bud  b  below  the  point  g. 

696.  Root^rafting^  as  practised  by  Mr.  Knight  is  thus  described; 
*  Transplanting  some  pear-stocks  from  a  seed-bed,  of  which  the  soil 
was  soft  and  deep,  I  found  that  the  first  emitted  roQt&  csC  tcoscc^  ^ 
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them  descended  a  foot  or  more,  perpendicularly  into  the  earth,  before 
they  divided  into  any  lateral  ramifications;  and  as  I  did  not  like  to 
replant  the  young  trees  with  such  an  inconvenient  length  of  perpen- 
dicular root,  I  cut  off  about  six  inches  from  each.  The  amputated 
parts  were  then  accurately  fitted  and  bound,  as  in  splice  or  whip- 
grafting,  to  scions  of  pear-trees,  which  were  selected  as  nearly  as 
possible,  of  the  same  size ;  and  the  roots,  with  their  attached  branches, 
were  deposited  in  the  ground  as  cuttings,  so  deep,  that  the  whole  of 
the  root,  and  about  an  inch  of  the  scion,  were  covered.  The  soil 
was  then  drawn  up  with  the  hoe  on  each  side  of  the  plants,  which 
were  placed  in  rows,  so  that  one  bud  only  of  each  graft  was  above 
the  soil,  and  another  just  within  it.  These  grafts  succeeded  per- 
fectly well :  and  I  have  subsequently  repeated  the  same  experiment 
with  equal  success  upon  the  apple,  the  plum,  and  the  peach.  In  the 
greater  part  of  those  experiments,  the  roots  were  perfectly  cleansed 
from  mould  by  washing  before  they  were  fitted  to  the  graft,  and 
wore  then  placed  in  wet  moss,  till  a  sufficient  number  were  ready  to 
be  carried  to  the  nursery ;  a  common  dibber  only  was  employed  iu 
planting  them:  but  the  mould  was  washed  into  the  holes  with  water 
to  close  it  round  the  roots,  and  to  supply  the  place  of  the  clay  used 
in  other  methods  of  grafting/' — (Horts.  Trans.  VoL  I.,  p.  239.) 
''  A  variation  of  this  mode  consists  in  leaving  tliat  part  of  the  tap- 
root not  wanted  with  the  removed  tree  undisturbed  in  the  soil,  and 
grafting  on  it  there.  Such  root-grafts  grow  with  uncommon  vigour.'^ 
(Encyc.  2037.) 

The  ordinary  mode  of  root-grafting  is  represented  at  No.  2,  fig. 
36 ; — "  It  is  performed  in  nurseries,  on  part  of  the  roots  of  removed 
trees,  when  the  proper  stocks  are  scarce ;  and  in  which  case,  the 
root  of  the  white  thorn  has  been  resorted  to  as  a  stock,  both  for  the 
apple  and  pear.  In  general,  however,  a  piece  of  the  root  of  the  tree 
of  the  same  genus  is  selected,  well  furnished  with  fibres,  and  a  scion 
placed  on  it,  in  any  of  the  ordinary  ways  for  small  stocks.  Thus 
united,  they  are  planted  so  deep  as  to  cover  the  ball  of  clay,  and 
leave  only  a  few  eyes  of  the  scion  above  ground."— f/cfow,  2036.) 

696.  Preparation  of  the  scions  in  general. — These  are  lunally  col- 
lected several  weeks  before  the  season  for  grafting  arrives — thit  if 
in  January,  or  early  in  February.  See  the  article  Grafting^  No.  S8, 
on  the  Propagation  of  the  apple-tree,  p.  45.  It  ia  said  that  ^tlw 
sap  of  the  stock  should  be  in  brisk  motion  at  the  time  of  grafting; 
but  by  that  time  the  buds  of  the  scion,  if  left  on  the  parent  trae^ 
would  be  equally  advanced;  whereas,  the  scion  being  gathered  earij* 
the  buds  are  kept  back,  and  ready  only  to  swell  out  when  placed  oo 
the  stock."" 
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This  mode  of  reasoning  appears  to  me  to  be  founded  upon  the 
old  theory  of  the  exclusive  agency  of  the  ascending  sap;  and  it 
implies  that  the  scion  is  in  a  dry  and  thirsty  condition,  eager  to 
imbibe  the  ascending  fluid.  The  electrical  theory  considers  the  flow 
of  the  sap  as  an  operation  of  induction,  that  the  buds  of  the  twigs 
are  the  immediate  instruments  by  which  that  induction  operates^; 
and  therefore,  that  just  in  proportion  to  the  identity  of  condition 
subsisting  between  the  scion  and  the  stock,  will  be  the  speed  and 
certainty  with  which  the  union  between  the  two  is  efiected.  What 
experience  may  finally  determine,  I  know  not,  but  am  prepared  to 
say,  that  I  have  instances  now  before  me — all  of  successful  graftings 
— ^wherein  the  scions  taken  ofi^  the  tree  at  the  moment  of  ^'  grafting 
in  the  crown,^  were  more  speedily  knitted  to  the  stock  than  others 
that  had  been  cut  ofi^  and  kept  in  mould  for  some  weeks  before  they 
were  wanted. 

697.  Future  treatment  of  ffra/ts. — A  month  will  often  suffice  to 
determine  the  success  or  failure  of  the  grafting.  If  the  buds  swell, 
it  may  be  presumed  that  the  union  is  taking  place;  but  I  have 
observed  in  crown-grafting,  that  a  set  of  apple  scions  which  I  had 
inserted  into  a  stock,  varied  in  their  appearance,  from  week  to  week, 
to  such  a  degree,  that  I  could  not  feel  certain  of  success  till  the 
period  of  the  July  shoot ;  they  then  started  ofl^  at  once,  and  some  of 
them  grew  to  the  length  of  fourteen  or  sixteen  inches.  The  clay 
may  be  removed  from  all  grafts  about  the  middle  of  July,  and  the 
ligatures  should  then  also  be  relaxed.  If  the  top  of  the  stock,  in 
whip-grafting,  have  not  been  removed,  it  may  then  be  cut  off 
diagonally ;  and  if  this  be  neatly  done,  the  granulations  from  the 
bark  will  speedily  cover  the  wound.  To  prevent  accidents  from  the 
force  of  the  winds,  stakes  ought,  in  most  cases,  to  be  placed  in  the 
ground,  to  which  the  young  shoots  can  be  fastened.  A  bandage  of 
wet  moss  is  recommended  to  be  kept  over  the  graft  *'  to  preserve 
moisture,  encourage  the  expansion  of  the  parts,  and  complete  filling 
up  the  wound.^ 

698.  Choice  of  Stocks. — '^  If,  as  in  the  case  of  standard  cherries, 
the  stock  is  intended  to  form  the  stem,  then  it  must  be  suffered  to 
grow  six  or  seven  feet  high,  and  be  afterwards  headed  down  to 
five  or  six  feet  for  the  reception  of  the  scion.  The  French  and 
Americans  graft  and  bud  their  stocks  much  higher  than  is  practised 
in  Britain,  which  some  believe  contributes  to  the  durability  of  the 
tree. 

^^  J.  Wilmot  is  of  opinion,  that,  by  the  opposite  practice,  the 
whole  of  the  wild  or  proper  stock,  in  garden-grounds  where  the  soil 
is  continually  raised  by  manure,  becomes  buried  in  the  Boil>  and 
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reduced  to  a  mere  root;  and  then,  he  says,  tho  tree  begins  to 
decline  in  vigour,  and  soon  decays  and  dies.'*'* — (Encyc.  of  Gard.^ 
2040,  from  ffort.  Trans.  Vol.  I.  p.  215.) 

699.  Grafting  clay,  and  substitutes  far. — The  clay  is  prepared 
with  three  parts  of  blue  or  yellow  clay,  or  brick  earth ;  one  part  of 
fresh  horse-dung,  free  from  litter,  and  a  small  portion  of  soft,  cut 
hay,  or  hemp.  These  are  to  be  well  mixed  together,  and  beaten  on 
a  stone  pavement,  with  a  mallet  or  batting  stick,  adding  a  small 
quantity  of  water  from  time  to  time,  till  the  mass  becomes  of  a  tacky, 
firm  texture,  yet  sufficiently  tractable  to  be  moulded  by  the  hands 
into  any  form.  The  beating  is  directed  to  be  repeated  twice  or 
thrice  daily,  for  three  or  four  days.  A  little  common  salt, — that  is, 
about  a  table-spoonful  to  half  a  peck  of  clay,  will  tend  to  presenre 
the  moisture ;  but  much  salt  might  be  injurious  to  the  graft.  The 
French  often  substitute  cow-dung  for  that  of  the  horse.  Wax  and 
rosin,  wax  and  pitch,  tallow  and  rosin,  or  pitch,  melted  together, 
have  been  applied  in  a  melted,  but  not  very  hot  state,  either  alone 
or  on  strips  of  bro\\^  paper,  as  substitutes  for  clay.  I  myself  have 
employed  melted  pitch  to  crown-grafts,  and  have  found  it  answer ; 
but  what  I  would  recommend  is,  the  usual  claying ;  and  then,  after 
the  mass  have  become  dry,  and  any  adventitious  cracks  been  closed 
up  with  clay,  that  it  be  painted  all  over  with  coal-tar.  This  should 
be  applied  in  the  evening,  or  when  the  sun  does  not  shine ;  and  as 
soon  as  the  first  coat  have  become  dry,  a  second  should  be  laid  on, 
observing  the  same  precautions. 

INARCHING. 

700.  Inarching^  or  grafting  by  approaehj  is  a  process  wherein  a 
young  shoot  is  bent  and  slit  up ;  and  the  heel  that  is  intended  to 
produce  granulations  and  vascular  fibres,  is  inserted  into  the  wood, 
or  between  the  bark  and  wood  of  another  tree,  instead  of  being 
placed  as  a  layer  in  the  soil.  The  Encyclopa^ia  of  Gardmdwg 
describes  this  process  as  an  operation  closely  resembling  that  of 
layering  (see  the  description,  No.  619),  and  ocmsiderB  that  it  evi- 
dently depends  upon  the  same  general  principles,  and  ^*  all  the 
difierence  is,  that  the  granulated  matter  which  exudes  between  the 
bark  and  the  wood  of  the  talus  or  heel,  instead  of  throwing  out 
fibres,  unites  with  the  wood  of  the  stock  or  plant  to  which  it  b 
attached,  forming  a  solid  ligneous  union,  which,  when  the  layer  or 
■hoot  is  separated  from  the  mother  plant,  supplies  it  with  noniub- 
ment,  as  the  fibres  do  the  common  layer.''' 

There  is  a  mystery  attending  aU  the  pheaomena  of  TcgetiUi 
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developement,  which  the  honmn  mind  has  been  unable  to  solve : 
with  Mr.  Mam,  I  incline  to  believe  that  a  living,  vital  membrane 
or  material,  organized,  or  organizable  Bubstance,  exists  in  every 
plant,  which  is  f§i — ^not  created — ^by  the  nutritive  juices  absorbed, 
or  attracted,  from  the  soil  and  atmosphere :  under  this  view  of 
vegetable  increase  the  ttack  receives,  and  conveys  the  raw  sap ;  and 
the  j&tofi  furnishes  the  matured  fluid  prepared  in  the  leaves.  But 
both  stock  and  scions  contain  the  rudiments  of  parts  to  be  revealed 
in  succession,  and  these  are  brought  to.  light,  and  nourished  by  the 
nutritive  fluids :  hence,  as  each  contains  the  principle  of  increase, 
they  both  retain  their  own  specific  character,  and  perfect  their  own 
peculiar  developements. 

Inarching  is  almost  an  infallible  mode  of  propagation  with 
plants  that  cannot  otherwise  be  excited  to  protrude  roots.  Professor 
Tbouin  has  enumerated  thirty-seven  varieties  of  inarching,  all  of 
them,  however,  being  reducible  to  two,  namely,  ennDn  inarching^ 
wherein  the  head  of  the  stock  is  cut  off  at  the  time  of  operating ; 
and  #i{fo  inarching^  wherein  the  head  is  retained  for  a  time.  The 
latter  is  thought  to  be  more  suitable  to  delicate  and  tender  trees  or 
shrubs,  and  also  when  blank  spaces  among  the  branches  are  to  be 
filled  up. 

701.  Method  of  peffomianoe^  and  time. — The  operation  is 
usually  performed  in  the  spring ;  and  by  it,  orange-trees,  camellias, 
and  other  valuable  and  ornamental  shrubs  are  propagated.  It  is 
also  successfully  applied  to  herbaceous  vegetables  with  solid  stalks. 
^^  The  vine  of  Uie  cucumber  may,^  it  is  asserted,  '^  be  inarched  on 
that  of  the  gourd,  the  love-apple,  or  the  potatoe,  &c.^^  Propinquity 
or  relationship  is,  however,  indispensable,  as  in  other  cases  of 
grafting. 

702.  Inarching  a  branch  or  shoot  upon  its  own  tree.'^By  at- 
tending to  a  method  of  operating  practisied  by  Mr.  Knight,  and 
recorded  by  himself  in  his  own  masterly  manner,  the  reader  may  be 
enabled  to  form  a  very  sufficient  idea  of  the  more  ordinary  modes  of 
inarohing;  for  he  will  only  have  to  reflect  upon  Mr.  Knight^s 
philoiophical  directions,  and  then  to  apply  them  to  the  example  of  a 
tree  or  shrub,  near  which  another  plant  in  a  pot  is  so  placed,  that  a 
bran^  from  the  former  may  be  bent  and  arched,  till  the  bark  of 
one  of  its  sides  can  be  brought  into  close  contact,  to  the  length  of  an 
inch  or  two,  with  the  bark  of  the  latter — that  is,  with  the  bark  of 
the  tree  in  the  pot  into  which  it  is  intended  to  be  layered  or 
ingrafted.    Mr.  Knight  says: — 

'^  In  the  last  season  (1812)  a  peach-tree  in  my  garden,  of  which 
I  waa  very  anxious  to  see  the  fruit,  bad  lost,  by  the  severity  of  thft 
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weather,  all  its  blossoms  except  two,  which  grew  upon  leafless 
branches.  I  was  very  desirous  to  preserve  these,  as  well  as  to 
ascertain  the  cause  why  the  peach  and  nectarine  under  such  circum- 
stances fail  to  acquire  maturity.  The  most  probable  cause,  according 
to  my  h^'pothesis,  appeared  to  be  the  want  of  returning  sap,  which 
the  leaves  (if  existing)  would  have  afforded,  and  the  consequent 
morbid  state  of  the  branch ;  I  therefore  endeavoured  to  derive  the 
necessary  portion  of  returning  sap  from  another  source.  To  obtain 
this  object,  the  points  of  the  branches  which  bore  blossoms,  were 
brought  into  contact  with  other  branches  of  the  same  age  that  bore 
leaves ;  and  a  part  of  their  bark,  extending  in  length  about  four 
times  their  diameters,  was  pared  off  immediately  above  the  fruit. 
Similar  wounds  were  then  made  upon  the  other  branches,  with 
which  these  were  brought  into  contact ;  and  the  wounded  surfaces 
were  closely  fitted,  and  tightly  bound  together.  An  union  took 
place ;  and  the  fruit,  apparently  in  consequence  of  it,  acquired  the 
highest  state  of  maturity  and  perfection.^^ 

703.  The  common  operation  is  thus  described. — "  Ha\nng  made 
one  of  the  most  convenient  branches  or  shoots  approach  the  stock, 
mark  on  the  body  of  the  shoot  the  part  where  it  will  most  easily 
join  the  stock ;  and  in  that  part  of  each  shoot  pare  away  the  bark 
and  part  of  the  wood  two  or  three  inches  in  length ;  and  in  the  same 
manner  pare  the  stock  in  the  proper  place  for  the  junction  of  the 
shoot ;  next  make  a  slit  upwards  in  that  part  of  the  branch  or  shoot, 
as  in  layering,  so  as  to  form  a  heel,  but  more  of  a  tongue-shape  than 
in  layering,  and  make  a  slit  downward  in  the  stock  to  admit  it. 
Let  the  parts  be  then  joined,  slipping  the  tongue  of  the  shoot  into 
the  slit  of  the  stock,  making  both  join  in  an  exact  manner,  and  tie 
them  closely  together  with  bass.  Cover  the  whole  afterwards  with 
a  due  quantity  of  tempered  or  grafting  clay  or  moss.^^ — (Encye.  of 
Gard.  2009.) 

704.  The  union  between  the  layer  and  the  stock  may  be  effected  in 
four  or  five  months ;  but  in  some  cases  it  may  be  protracted  for  one 
or  two  years.  Whenever  it  is  found  to  be  complete,  remove  the 
clay  and  ligature;  hold  the  layer  tenderly,  but  with  a  firm  hand; 
and  then  separate  it  from  the  mother  plant  by  a  sloping  cut  made 
downward  with  a  very  sharp  knife  close  to  the  stock ;  and  at  the 
same  time  cut  off  the  head  of  the  stock,  if  it  were  not  removed  at 
the  period  of  inarching.  The  separation  being  effected,  dean  the 
stock  from  insects,  or  dirt  of  any  kind.  Be  very  gentle  in  this 
operation :  but  wash  it  effectually  with  a  sponge,  or  soffc  bnuh,  and 
water,  and  then  it  might  not  be  amiss  to  api^y  a  little  of  the  dear 
Buid  that  floats  upon  the  sdphuret  of  lime,  described  sfc  No.  49. 
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After  washing,  a  new  ligatare  and  fresh  clay  should  be  put  on,  and 
suffered  to  remain  for  a  few  weeks. 


BUDDING. 

705.  The  operation  of  bitdding  consists  in  transferring  a  germ  or 
bud  from  a  young  shoot  (generally  the  spring  shoot  of  the  current 
year),  with  a  portion  of  the  surrounding  bark,  to  the  branch  of 
another  tree,  and  there  placing  it  in  close  contact  with  the  alburnum 
of  that  tree ;  and  with  one  or  more  of  the  edges  of  that  portion  of 
bark  in  exact  union  with  one  edge,  or  all  the  edges  of  the  bark  of 
the  tree  to  which  it  is  transferred. 

706.  7%^  science  of  budding  may  be  rendered  familiar  by  a 
reference  to  what  has  been  already  said  on  the  origin  of  the  diver- 
gent layers  at  No.  328,  on  that  of  the  liber  and  alburnum  at 
No.  404,  and  by  comparing  it  with  the  following  quotation  from 
Keith^s  Physiological  Botany. 

Da-Hamel,  whose  '*  experiments  are  an  anticipation  of  almost 
everything  that  has  been  done  by  the  most  distinguished  of  our 
modem  phytologists,^^  undertook  an  inquiry  in  order  to  ascertain  the 
origin  of  the  new  annual  layer  of  wood :  "  his  first  experiment  was 
that  of  a  graft, />ar  Fecusson^  (an  escutcheon,  or  shield),  '^  which  is 
done  by  means  of  detaching  a  portion  of  bark  from  the  trunk  of  a 
tree,  and  supplying  its  place  exactly  by  means  of  a  portion  of  bark 
detached  from  the  trunk  of  another  tree  that  shall  contain  a  bud.  In 
this  way  he  grafted  the  peach  on  the  prune-tree,  because  the  appear- 
ance of  the  wood  which  they  respectively  form  is  so  very  different, 
that  it  could  easily  be  ascertained  whether  the  new  layer  was  pro- 
duced from  the  stock  or  from  the  graft.  Accordingly,  at  the  end  of 
four  or  five  months  after  the  time  of  grafting,  the  tree  was  cut  down, 
and  as  the  season  of  the  flowing  of  the  sap  was  past,  a  portion  of  the 
trunk,  including  the  graft,  was  now  boiled,  to  make  it  part  more 
easily  with  its  bark,  in  the  stripping  off  of  which  there  was  found  to 
be  formed  under  the  graft  a  thin  plate  of  the  wood  of  the  peach 
united  to  the  prune  by  its  sides,  but  not  by  its  inner  surface,  although 
it  had  been  applied  to  the  stock  as  closely  as  possible:  hence 
Du-Hamel  concluded,  that  the  new  layer  of  wood  is  formed  from 
the  bark,  and  not  from  the  wood  of  the  preceding  year."** — (Vol.  II. 
p.  218.) 

707.  The  success  of  budding  depends  upon  the  preservation  of 
what  is  called  the  root  of  the  bud :  this  root  may,  I  think,  be  traced 
to  a  certain  white  line,  or  track  of  parenchymatous  matter  that  is 
observed  to  traverse  the  ligneous  layers,  on  cutting  a  twig  or  branch 
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across,  at  the  spot  whence  a  bud  protrudes.  This  fact,  which  was 
referred  to  at  No.  243,  when  viewed  in  connexion  with  the  phe- 
nomena of  the  extinction  of  the  pith  in  full  grown  and  old  stems, 
satisfies  me,  notwithstanding  all  that  has  been  said  to  the  contrary, 
that  the  pith  or  medulla  is  the  original  magazine  of  nutritive  matter 
to  all  the  buds ;  and  that  the  buds  contain  and  carry  onwards  the 
matter  of  the  pith,  the  natural  termination  of  the  tree^s  life  being 
coincident  with  the  final  developement  of  the  buds,  and  the  total 
exhaustion  of  the  medullary  matter.  I  could,  (and  may,  at  some 
future  period,)  adduce  several  interesting  facts  in  support  of  this 
opinion,  but  shall  now  confine  myself  to  those  contained  in  the 
following  quotation : — 

'*  No  determinate  period  is  fixed  for  the  protrusion  of  the  genu 
into  a  bud ;  but  at  whatever  time  this  may  happen,  its  course  is 
traceable  from  the  ineduUary  slieath  to  the  surface  on  which  it 
appears^  by  a  pale  stream  of  parenchymatous  matter  traversing 
each  annual,  concentric,  ligneous  layer.  But  this  parenchymatous 
track  only  marks  the  advancement  of  the  vital  speck  or  germ  to 
the  surface  of  each  annual  belt  of  wood ;  and  is  altogether  useless  as 
far  as  regards  the  germ,  except  in  the  belt,  on  the  surface  of  which 
it  is  seated,  with  the  life  of  which,  indeed,  its  vitality  is  intimately 
eofmected.  Destroy  this,  and  the  germ  becomes  extinct ;  augment 
its  vital  energy,  and  the  germ  is  unfolded  into  a  perfect  bud  and 
branch ;  but  leave  things  as  they  are,  and  the  germ  will  advance  to 
the  surface  of  the  next  yearns  belt  of  wood,  and  so  ou  progressively, 
until  it  be  ultimately  unfolded,  or  perish  with  the  destruction  of  the 
tree.^ — (Treatise  on  Veg,  Phys.^  p.  19.) 

708.  Season  of  Budding  and  choice  of  Buds, — The  season  is 
usually  from  the  latter  end  of  July  to  the  latter  end  of  August.   The 
plumpness  of  the  buds,  and  the  readiness  with  which  the  bark  may 
be  detached  from  tlie  wood,  determine  the  proper  period  for  tl»9 
performance  of  the  work.     Fine  plump  buds  in  the  middle  of  a 
young  shoot  of  the  present  year's  growth,  are  generally  preferred,  as 
they  are  found  to  be  less  inclined  to  run  into  wood  than  the  bnds  at 
the  extremity  of  the  shoot,  and  not  so  apt  to  remain  dormant  as 
those  at  the  lower  end.     Either  a  cloudy  day  should  be  choMD  for 
the  work  of  budding,  or  it  ought  to  be  deferred  till  the  evening;  thst 
the  influence  of  the  sun  may  not,  in  the  first  inatance,  prevent 
adhesion  of  the  parts.    The  materials  required  for  the  operation  are, 
a  sharp  budding^knife  with  a  polished  ivory  handle ;  several  stroiig 
flat  and  soft  strings  of  bass  matting,  or  tape ;  a  basin  of  water,  and 
a  handful  of  moistened  moss :  all  these  should  be  in  roadinci,  li 
Ihe  work  ought  to  be  performed  with  some  despatch. 
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709.  Varieties  of  Budding. — Professor  Thouin  enumerates 
twenty-three  species  and  varieties ;  but  the  following  directions  will 
be  limited  to  three  only.  The  first  is  that  termed  T  budding,  a 
variety  of  which  is  sometimes  practised,  wherein  the  incision  is 
made  in  the  form  of  a  ^  reversed.  The  second  is  iccUape  budding, 
which  may  be  performed  in  the  spring,  or  at  times  when  the  bark 
will  not  separate  freely  from  the  wood.  The  third  is  a  method  that 
combines  die  two  former,  and  may,  with  more  propriety  than  either, 
be  termed  shield  budding. 

Tig.  38. 


S 


710.  T  budding  is  thus  described  in  the  Eneyclopwdia  of  Gar- 
dening : — '^  Fix  on  a  smooth  part  on  the  side  of  the  stock,  rather 
from  than  towards  the  sun,  and  of  a  height  depending,  as  in  grafting, 
on  whether  dwarf,  half,  or  whole  standard  trees  are  desired ;  then, 
¥ridi  the  budding-knife,  make  a  horizontal  cut  across  the  rind,  quite 
through  to  the  firm  wood ;  from  the  middle  of  this  traverse  cut, 
make  a  slit  downward  (t.  No.  1,  figure  38)  perpendicularly,  an 
inch  or  more  long,  going  quite  through  to  the  wood.     This  done, 
proceed  with  all  expedition  to  take  off  a  bud ;  holding  the  cutting 
or  scion  in  one  hand,  with  the  thickest  end  outward,  and  with  the 
knife  in  the  other  hand,  enter  it  about  half  an  inch  or  more  below  a 
bud,  cutting  near  half  way  into  the  wood  of  the  shoot,  continuing  it 
with  one  clean  slanting  cut,  about  half-an-inch  or  more  above  the 
bud,  so  deep  as  to  take  off  part  of  the  wood  along  with  it,  the  whole 
about  an  inch  and  a-half  long  (b,  No.  2) ;  then,  directly  with  the 
thtunb  and  finger,  or  point  of  the  knife,  slip  off  the  woody  part 
remaining  to  the  bud ;  which  done,  observe  whether  the  eye  or  gem 
of  the  bud  remains  perfect ;  if  not,  and  a  little  hole  appears  in  that 
part,  it  is  improper,  or  as  the  gardeners  express  it,  the  bud  has  lost 
its  root  J  and  another  must  be  prepared.    This  done,  placing  the  back 
of  the  bud  or  shield  between  your  lips,  expeditiously  with  the  flat 
haft  of  the  knife,  separate  the  bark  of  the  stock  on  each  side  of  the 
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perpendicular  cut  clear  to  the  wood'"  (see  the  dark  space  lu  No.  1) 
"for  the  admission  of  the  hud,  which  directly  slip  down,  close 
between  the  wood  and  hark  to  the  bottom  of  the  slit  t.  The  nest 
operation  is  to  cut  off  the  top  part  of  the  shield  b  even  with  the 
horizontal  first-made  cut,  in  order  to  let  it  completely  into  its  place, 
and  to  join  exactly  the  upper  edge  of  the  shield  with  the  transverse 
cut,  that  the  descending  sap  may  immediately  enter  the  bark  of  the 
shield^  and  protrude  granulated  matter  between  it  and  the  wood,  so 
as  to  effect  a  living  union.""  (See  the  hud  inserted,  and  fitted  into 
the  stock  at  figure  3,  38.)  "The  parts""  (between  «,«)i  "are  now 
to  be  immediately  bound  round  with  a  ligament  of  fresh  bass  pre- 
viously soaked  in  water,  to  render  it  pliable  and  tough,  beginning  a 
little  below  the  bottom  of  the  perpendicular  slit,  proceeding  upward 
closely  round  every  part  except  just  over  the  eye  of  the  bud,  and 
continue  it  a  little  above  the  horizontal  cut,  not  too  tight,  but  just 
sufiicient  to  keep  the  whole  close,  and  exclude  the  air,  sun  and 
wet."" — (Encyclopedia^  No.  2057.) 

711.  Bemarks, — The  foregoing  directions  are  clear  and  explicit 
as  far  as  they  go;  but  I  venture  to  say  that,  in  nine  cases  out  of  ten, 
the  domestic  gardener,  in  following  them,  would  fail  to  produce  a 
living  union  between  the  bud  and  stock ;  for  the  root  teould  be  loit^ 
and  a  little  hollow,   or  indentation,  discerned  close  behind   the 
centre  of  its  internal  base.     In  such  a  case  it  must  be  impossible 
to  bring  the  parts  immediately  behind  the  bud  into  close  contact 
with  the  alburnum  of  the  stock,  by  any  force  that  the  ligature  could 
produce.     Budding  differs  from  common  grafting,  inasmuch  as  in 
the  latter,  the  buds  of  the  scion  lie  safely  embedded  in  their  own 
native  matrix,  and  the  junction  of  the  edges  of  the  two  barks 
suffices  to  effect  the  desired  union ;  but  in  the  former,  the  bud,  in 
order  to  produce  its  developements,  must  rest  upon  an  appropriate 
medium ;  and  if  its  life  have  been  previously  identified  with  that  of 
the  ligneous  matter  in  which  it  lay  embedded,  it  cannot  continue  to 
live  unless  it  be  placed  in  absolute  contiguity  with  some  congenial 
substance,  resembling  that  from  which  it  has  been  severed. '  Now, 
such  may,  I  think,  be  found  in  the  divergent  layers  (radii  medulr 
laresjy  for  their  substance  appears  to  be  parenchymatous,  and  they 
are  known  to  extend  to  the  alburnum  and  liber. — (See  Nos.  314  and 
326.)     But,  to  bring  the  base  of  the  bud  into  contact  with  any  part 
of  the  alburnum,  the  point  of  the  knife  ought  to  be  passed  canfiilly 
between  the  heel  of  the  bud  and  the  piece  of  wood  within  the  dueU, 
so  as  to  cut  it  through,  and  bring  away  the  purely-woody  part  only* 
leaving  the  eye,  or  root,  entire,  and  the  surliMe^  within  the  ihieM, 
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perfeedj  level  throughout*.  This  being  adroitly  done,  every  part 
mi^it  be  made  to  touch  the  inner  wood  of  the  stock,  and  the  incision 
bmng  speedily  and  tightly  bound  up,  and  then  enveloped  for  two 
or  three  days  in  moistened  moss,  the  union  could  scarcely  fail  to 
take  place,  and  the  gardener's  dexterity  w^ould  be  rewarded  with 
deserved  success. 

In  the  figure  (38)  b,  the  leaf  of  the  bud  is  left  entire ;  and  I 
formerly  entertained  the  opinion  that  the  leaf  might  promote  the 
junction  and  vitality  of  the  bud ;  but  experience  has  proved  that 
it  rather  acts,  directly,  as  an  organ  of  transpiration^  and  tends  to 
dry  the  bud,  in  rose-budding  particularly.  Nurserymen  cut  off  the 
leirf  and  a  portion  of  its  stalk,  at  all  times,  and  they  are  the  pupils 
of  experimental  facts. 

712.  Scalope-budding  ^'consists  in  paring  a  thin  tongue-shaped 
flection  of  bark  from  the  side  of  the  stock  ;  and  in  taking  a  similar 
flection  from  the  shoot  of  buds,  in  neither  case  removing  the  wood. 
The  section  or  shield  containing  the  bud,  is  then  laid  on  the  corres- 
pcmding  scalope  in  the  stock ;  its  upper  edge  exactly  fitted  as  in 
flhieW  (T)  "  budding,  and  at  least  one  of  its  edges  as  in  whip- 
grafting.  After  this,  it  is  to  be  tied  in  the  usual  way.  The  advan- 
tages of  this  mode  are,  that  it  can  bo  performed  when  the  wood  and 
bark  do  not  separate  freely;  on  trees  having  very  stiff,  thick, 
fluberose^  (corky)  '^  barks,  and  at  any  season  of  the  year.  Its  dis- 
advantages are,  that  it  requires  longer  time  to  perform  the  operation, 
and  is  lees  certain  of  success.  The  French  gardeners  often  bud 
their  roses  in  this  manner  in  spring ;  and  if  they  fail,  they  have  a 
fleoond  chance  in  July  by  using  the  common  mode.'*' — (Eneyc,  of 
Gard.,  2059.) 

713.  Shield-budding  proper^  or  grafting  par  VEamon.  Du- 
Hamel^fl  experiment  has  been  described  at  No.  706 ;  it  forms  the 
baflifl  of  the  method  now  to  be  proposed.  In  order  to  present  a 
broader  surface  of  bark  to  the  alburnous  vessels  of  the  stock,  and 
also  to  bring  the  four  edges  of  the  transferred  shield  of  bark  into 
clooe  contact  with  those  of  the  stock,  I  propose  to  select  the  finest 
shootfl  of  the  apricot,  peach,  and  nectarine,  furnished  with  plump 

*  It  would  be  still  better  to  cut  the  bud  and  shield  so  thin  in  the  first  instance, 
M  to  bring  away  the  merest  sharing  of  wood  with  the  bark ;  there  would  then  be 
BO  nciniTitj  to  remove  it.  This  can  be  readily  effected  by  a  thin-bladed  and  very 
shaip  knife,  and  the  success  of  the  operation  would  never  be  rendered  doubtful  by 
the  atom  of  wood  (which  consists  of  little  else  than  the  alburnous  vessels)  remain- 
ing. I  have  seen  the  operation  thus  performed  by  cottagers  upon  young  cherry- 
trees,  without  any  hesitation,  it  being  their  constant  praotioe,  proved  and 
tanetoied  by  the  eaq^ence  of  their  whole  lives. 
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well-formed  buds,  and  to  remove  these  one  by  one  in  tbe  following 
manner: — Make  two  annular  incisions  in  the  bark,  each  at  the 
distance  of  tlirco-fouths  of  an  inch,  one  above,  and  the  other  below 
the  bud,  and  then  cut  a  slit  downward,  from  ring  to  ring,  on  the 
side  of  the  shoot  opposite  to  the  bud.  Raise  the  bark  on  each  side 
of  this  cut,  so  as  to  detach  the  whole  belt,  till  it  approach  the  seat 
of  the  bud  ;  and  now  pass  the  point  of  the  knife  under  the  bud  so 
as  to  cut  off  that  small  prominent  process  of  the  wood  which 
includes  the  eye  of  the  bud.  Here  then  is  an  entire  ring  of  bark 
with  a  perfect  bud  upon  it.  Lay  this  piece  upon  tho  bark  of  the 
stock,  at  tho  precise  s)iot  where  the  bud  is  to  be  inserted ;  hold  it 
firmly  down,  and  with  an  extremely  fine  and  sharp-pointe<l  knife, 
cut  through  the  bark»,  both  the  bark  of  the  shield,  and  that  of  tho 
stock  under  it ;  and  cut  so  deeply,  that  the  latter  shall  be  penetrated 
quite  down  to  the  al])urnum.  The  shield,  while  thus  held,  should 
be  cut  into  tho  form  of  an  oblong,  from  a  quarter  to  half  an  inch 
wide,  and  an  inch  and  a-quartcr  long ;  which  done,  take  off  the 
shield,  detach  the  piece  of  bark  from  the  stock  as  quickly  t%&  ])0Sj$ihlc, 
and  instantly  supply  its  ])lacc  with  the  shield  containing  the  bud. 
If  the  oj^cration  have  boon  dexterously  performed,  the  wound  will 
thus  be  cffcctuallv  closed  and  covered  over. 

I  acknowle(l<;c  that  this  method  of  budding  will  require  time, 
and  also  much  nicety  and  precision ;    but  as  a  little  practice — in 
this  instance,  as  in  most  others — will  "  make  i)erfect,''  I  contend 
that  the  method  contains  every  requisite   to  ensure   a  successful 
result ;  for,  not  only  is  a  broad  surface  of  active  young  lil'tr  pre- 
sented to  a  corresponding  surface  of  the  alburnum  of  the  Htock,  but 
the  eight  edges  of  the  two  libers  are  brought  into  close  contiguity. 
If  the  shield  be  depressed  a  little  below  the  edges  of  the  bark  of  the 
stock,  in  consequence  of  that  bark  being  thicker  than  the  bark  of 
the  shield,  the  outer  edges  may  be  cautiously  pressed  down  with  tbfl 
two  thumbs,  and  a  compress  of  moistened  mo&s  laid  over  them. 
The  ligature  is  next  to  be  applied ;  and  this,  I  think,  ought  not  to 
be  of  1)as8,  but  of  soft  strong  tnpe.     Tie  it  first  round  the  gtock,  half 
an  inch  below  the  inferior  cut ;  then,  wind  both  ends,  eroning  eaeh 
other,  round  and  round ;  drawing  firmly,  yet  cautiously  at  eacb 
turn,  till  tho  ligature  reach  tho  lower  base  of  the  bud  (  avoid  thin, 
and  pass  tho  next  turn  abovo  the  apex,  but  close  to  the  supariar 
base  of  tho  bud ;  then  proceed  as  before,  and  finally  tie  tho  ligaliuv 
at  half  an  inch  above  the  uj^per  cut  in  the  stock. 

I  think  that  this  method  will  ensure  most  of  the  advantigci 
attendant  upon  scalope-budding,  without  any  of  its  disadwitveif 
and  that  it  may  be  practised  on  wood  of  any  age,  provided  tbt  bvk 
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be  in  ft  state  to  be  readily  detached ;  but  I  would  decidedly  prefer  a 
healthy  young  stock  and  scion,  which  would  receive  and  furnish  a 
bud  and  shield  of  the  dimensions  that  I  have  named ;  the  comparative 
ages  of  the  two  would  be  a  matter  of  minor  importance.  The  Eney- 
ii&pafdia  says,  when  speaking  of  budding  generally,  that  it  may  be 
pOTformed  (m  shoots  of  the  same  year's  growth,  also  on  stems  of 
wveral  years^  growth;  and  in  such,  by  inserting  a  number  of  buds,  a 
eomplete  tree  may  be  formed  at  once. 

714.  Fuiure  Treatnwni  of  ike  Buds. — *^  In  three  weeks,  all  those 
which  have  succeeded  will  be  firmly  united  with  the  stock,  and  the 
parts  being  somewhat  swelled  in  most  species,  the  bandage  must  be 
loosened,  and  in  a  week  or  two  afterwards,  be  finally  removed.  The 
ihield  and  bud  now  swell  in  common  with  the  other  parts  of  the 
itoek ;  and  nothing  more  requires  to  be  done  till  spring,  when,  just 
before  the  rising  of  the  sap,  they  are  to  bo  headed  down  close  to  the 
bad,  by  an  oblique  cut,  terminating  about  an-eighth,  or  a-quarter  of 
an  inch  above  the  shield."'  When  the  bud  pushes,  it  may  be  need- 
fbl,  as  in  grafting,  to  place  a  stake  in  the  soil,  or  to  attach  a  stick  to 
the  stock  on  the  side  opposite  to  the  bud,  to  which  the  young 
advanoing  shoot  may  be  tied. 


Part  II. 

OPERATIONS  OF  PRUNING  AND  TRAINING. 

715.  The  operations  of  pruning  and  training  are  closely  united ; 
thoy  go  hand  in  hand  with  one  another ;  for  when  a  tree  is  trained, 
it  is,  or  has  been  pruned,  in  order  to  prepare  it  for  the  situation  which 
it  is  ^  occupy.  But  though  the  two  operations  are  but  as  one  in 
respect  to  time,  they  each  effect  different  objects,  and  are  followed  by 
different  results;  by  the  one,  we  curtail  the  bulk  and  extent  of  a  tree; 
by  the  other,  we  regulate  its  position. 

716.  The  ob/ecU  of  prtming  are  stated  in  the  Encyc.  ofGarde^f- 
vngy  to  bo  the  ^'  promoting  growth  and  bulk,  lessening  bulk,  modi- 
fying fprm,  promoting  the  formation  of  blossom  buds,  enlarging  fruit, 
adjusting  tlie  stem  and  branches  to  the  roots,  renewal  of  decayed 
pwts  of  trees,  and  removal  or  cure  of  diseases.'^  Pruning  is  doubt- 
lesi  productive  of  very  important  consequences,  but  these,  I  think, 
have,  in  many  cases,  been  misunderstood ;  for  it  has  generally  been 
rapposed,  that  pruning  promotes  growth  in  trees.  That  this  is  an 
error,  may,  I  conceive,  be  readily  demonstrated ;  for  as  every  bud  and 
twig  has  a  vital  function  to  perform,  it  follows,  that  as  far  as  regards 
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tho  Vital  principle  of  tho  tree,  we  do  anything  but  strengthen  it,  by 
lopping  and  cutting  with  the  l)ill  and  pruning-kuife.  By  pruning 
and  training  we  indeed  educate  the  tree,  and  make  it  subsenicnt  to 
our  will ;  we  place  it  in  an  unnatural  j^osition,  spread  it  abroad, 
expand  and  depress  its  boughs  and  branches ;  nay,  we  produce  an 
appearance  of  growth  and  expansion  of  parts  by  the  operations  of  the 
knife;  for  wo  compel  nature  to  make  attempts  at  self-preservation  by 
a  precocious  developement  of  those  buds,  which,  for  a  time,  or'even 
a  long  period  of  years,  might  otherwise  remain  dormant  in  the  stems; 
but  all  these  are  processes  of  exhaustion,  and  not  of  cnerg}\  The 
consequences  prove  this  to  be  the  fact,  because,  fertility  is  the 
invariable  result;  and  fruit-bearing  is  the  constant  attendant  upon, 
as  well  as  the  certain  effect  of,  whatever  tends  to  check  vigorous  or 
luxuriant  growth.  We  gain  fruit,  but  abate  the  vis  vitro;  we 
induce  precocity,  but  shorten  life;  hence,  I  consider  loppings  and 
prunings  of  every  kind  to  be  injurious,  where  duration  of  life,  and 
bulk  of  timber  are  the  objects.  Let  us  not  mislead  our  judgment.-?, 
but  rather  acknowledge  facts ;  a  tree  is  not  benefited  by  pruning:-', 
but  its  fertility — the  final  object  of  its  being — is,  doubtless,  accele- 
rated; and,  therefore,  whenever  we  prune  or  disbud  fruit-l)carin^' 
trees,  we  do  it  expressly  to  obtain  fruit-buds  within  certain  pre- 
scribed limits ;  and  we  gain  our  ends :  but  let  us  not  be  so  unphilo- 
sophical  as  to  suppose  that  wo  thereby  improve  the  strength  ami 
vitality  of  the  tree. 

Keeping  these  principles  of  the  truth  in  view,  I  proceed  to  adduce 
tho  following  excellent  directions  by  Mr.  Knight. 

717.  Pruning  necessary  to  fonn  standard  trees, — For  tho  apple, 
and  all  standard  trees,  ho  advises,  "  that  the  points  of  the  external 
branches  should  be  everywhere  rendered  thin  and  pervious  to  the 
light,  so  that  the  internal  parts  of  the  tree  may  not  be  wholly  shaded 
by  the  external  parts ;  the  light  should  penetrate  deeply  into  the  tree 
on  every  side,  but  not  anywhere  through  it.     When  the  pruner  htf 
judiciously  executed  his  work,  every  part  of  the  tree,  internal  as  well 
as  external,  will  be  productive  of  fruit ;  and  the  internal  part,  io 
unfavourable  seasons,  will  rather  receive  protection  tlian  injuiy  from 
the  external.    A  tree  thus  pruned,  will  not  only  produoe  much  men 
fruit,  but  will  also  bo  able  to  support  a  nmch  heavier  load  of  iti 
without  danger  of  being  broken ;  for  any  given  weight  will  dqxeis 
the  branch,  not  simply  in  proportion  to  its  quantity,  bat  in  tk 
compound  proportion  of  its  quantity,  and  of  its  horizontal  diBtanee 
from  the  point  of  suspension,  by  a  mode  of  action  similar  to  that  of 
the  weight  on  the  beam  of  a  steelyard ;  and  hence  a  hundrad  and  fifty 
-pomuda,  suspended  at  one  foot  distance  from  the  trunk,  will  depMi 
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the  brauuh  which  supports  it  no  more  than  ten  pounds  at  fiftjean  (qie^ 
would  do.  Every  tree  will,  therefore,  support  a  larger  wpjgh.t.  qf 
fruit  without  danger  of  being  broken,  in  proportion  as  the  partfi  of 
such  weight  are  made  to  approach  nearer  to  its  centre/' 

718.  ^''  In  pruning  to  fonn  dwarf-standard  trees  (basse-tiges^  Fi:.) 
the  plants  being  furnished  with  shoots  of  one  yearns  growth,  are  to 
be  cut  down  to  three  or  four  buds,  which  buds  will  throw  out  other 
shoots  the  following  year,  to  form  the  bush  or  dwarf.  If  these  buds 
throw  out  during  the  second  year,  more  than  can  grow  the  third 
year,  without  crossing  or  intermixing  with  each  other,  then  the  super* 
fluous  slioots  nmst  be  cut  ofi*;  but  if  too  few  to  form  a  head  regularly 
balanced,  or  projecting  c([ually  beyond  the  stem  on  all  sides,  then 
one  or  more  of  the  shoots  in  the  deficient  part  must  be  cut  down  to 
three  or  four  eyes,  as  before,  to  fill  up,  by  shoots  of  the  third  year, 
the  vacancies  of  the  bush.  In  this  way  must  the  tree  be  treated  year 
after  year,  cutting  away  all  cross-])laccd  branches  and  crowded  shoots, 
till  at  last  it  shall  have  formed  a  head  or  bush,  globular,  oblong,  or 
of  any  other  shape,  according  to  its  nature ;  and  with  this  property 
common  to  every  form,  that  all  the  shoots  be  so  far  distant  from  each 
other  as  not  to  exclude  the  sun^s  rays,  air,  or  rain,  from  the  blossoms 
or  fruitr—CEncf/c.  of  Gard.,  No.  2116—17.) 

Training  Wall  and  Espalier-Trees. 

719.  Horizontal  training. — This  method  of  training  is  peculiarly 
applicable  to  trees  that  bear  their  fruit  upon  spurs — such  are  apples, 
pears,  plums,  cherries,  and  mulberries.  For  general  principles  I 
refer  the  reader  to  the  preliminary  axioms  in  pruning,  laid  down  at 
No.  85,  of  the  culture  of  the  Peach-tree ;  to  the  remarks  on  Harri- 
8on'*8  method  of  pruning,  at  No.  224 ;  and  to  the  abstract  of  that 
writer's  excellent  directions  for  the  management  of  the  Plum  tree 
contained  in  the  paragraphs  No.  225  to  23«5,  inclusive.  I  know  not 
any  author  that  appears  to  be  so  completely  master  of  his  subject 
as  Mr.  Harrison :  I  therefore  shall  adhere  to  his  directions  in  draw- 
ing out  the  annexed  sketch  of  the  treatment  of  the  apple-tree.  This, 
with  the  copious  extract  above  alluded  to,  will  perhaps  afford  a  suffi- 
cient idea  of  that  mode  of  horizontal  training  which  is  so  eminently 
successful  in  promoting  the  fertility  of  spur-bearing  trees.  Harrison's 
directions,  apply,  it  is  true,  to  a  tree  trained  against  a  twelve-feet 
wall,  and  so  far  they  require  some  degree  of  modification  to  adapt 
them  to  espalier  training ;  but  this  will  be  confined  chiefly  to  the 
operations  of  the  first  year ;  for  whereas  Harrison  gains  six  branches 
during  the  first  summer,  it  will,  in  the  case  of  espaliers,  suffice  to 
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procure  four  branclics.  The  subscqucut  directions  may  also  be 
limited  to  five  or  six  years,  in  which  period  the  tree  will  in  all  like- 
lihood be  completely  formed. 

720.  Preliminart/  operatiom. — The  work  of  training  the  apple- 
tree  horizontally  should  conmiencc  with  a  seedling,  raised  by  the 
gardener  himself,  or  by  one  of  his  children — ^for  the  education  of  a 
boy  of  ten  years  old  ought  to  embrace  such  pursuits.  Suppose  the 
seeds  of  some  hardy  aj^ple  to  be  sowed  in  March — the  young  trees  to 
be  transplanted  into  nursery  rows,  twelve  inches  apart,  in  the  autumn 
of  the  same  year,  or  in  March  of  the  following  year.  In  order  to 
give  a  definite  form  and  reality  to  the  following  directions,  suppose 
that,  in  the  spring  of  1840,  these  seedlings  are  cut  down  to  two  or 
three  buds  above  the  surface,  just  before  those  buds  begin  to  swell. 
At  this  period  they  are  two  years  old ;  and  in  the  course  of  the  sum- 
mer they  make  straight,  well-grown  stems ;  and  early  in  the  spring 
of  the  next — their  third  year — they  arc  to  be  transplanted  to  another 
bed,  there  to  remain  till  the  time  of  grafting,  namely,  the  following 
March,  when  they  will  be  somewhat  short  of  four  years  old. 

Trees  so  treated — after  the  grafts  shall  have  made  their  first  year's 
growth — are  called  maiden  tree9y  and  such  Harrison  directs  to  bo 
chosen  :  for,  he  says,  "  always  plant  a  maiden  tree,  and  one  that  has 
only  one  upright  stem."  One  of  these  young  trees  is  selected,  and 
now,  at  the  ago  of  four  and  a-lialf  or  five  years,  it  is  trans])lanted  to 
the  spot  where  it  is  to  remain,  and  become  a  wall  or  espalier-tree, 
extending  its  branches  horizontally,  to  the  length  of  twelve  or  even 
fifteen  feet  on  each  side  of  the  central  main  stem. 

The  author  commences  his  directions  with  the  first  year'*a  winter 
pruning.  AVhat  follows,  though  of  necessity  an  abbreviation,  is  in 
substance  altogether  unaltered. 

721.  First  year — Winter  prnninff. — The  tree  is  first  to  bo  headed 
down  just  before  it  begins  to  push ;  the  time  the  same  as  that  directed 
for  the  plum-tree,  227  ;  and  care  must  be  taken  to  have  a  sharp  knife, 
that  the  cut  bo  as  smooth  as  possible.  Tliis  cut — aa  in  the  case  of  all 
pruningB — is  directed  to  bo  made  sloping,  in  the  same  direction  u 
the  bud,  and  half  an  inch  abovo  it.  One  foot  is  to  be  placed  doiB 
to  the  bole,  to  prevent  the  tree  from  being  drawn  up  by  the  force 
made  use  of.  It  must  be  cut  bo  that  (for  a  wall)  seven  buds  remain 
upon  the  stem  that  is  left.  If  the  tree  be  a  weak  one,  let  three  eyei 
only  remain. 

Summer  pruning, — When  all  the  buds  have  pushed,  and  attained 

three  inches  in  length,  two  of  them  (the  third  and  fourth)  must  be 

rubbed  off.    Of  the  remaining  five — or  three,  as  it  may  be— 4Nie 

must  bo  trained  straight  wp^  foi  a  loader,  and  the  othen  horiaoBtaltf 
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along  the  wall  or  trellis,  one  or  two  on  each  side  of  the  stem,  and  if 
two,  at  nine  inches  apart.  When  the  leading  upright  shoot  has 
attained  about  fifteen  inches  in  length,  as  it  will  by  the  end  of  June, 
or  early  in  July,  let  the  end  be  pinched  off,  so  as  to  leave  it  about 
eleven  inches  long.  This  stopping  will  cause  some  shoots  to  bo 
produced  from  the  upper  part  of  the  lead  which  was  stopped ;  and 
two  of  these  shoots  are  to  be  trained  horizontally,  nine  inches  above 
the  two  previous  shoots,  and  the  uppermost  straight  up  the  wall, 
or  rail. 

Fig.  39. 


722.  Second  year — Winter  pruning. — About  the  middle  or  latter 
end  of  November,  the  leading  shoot  is  to  be  shortened  to  ten  inches 
above  the  place  where  it  was  last  stopped.  (See  figure  39,  where 
No.  1  exhibits  the  first  formed  shoots,  after  the  heading-down ;  and 
No.  2,  the  tree  after  the  second  pruning.)  The  tree  will  now 
be  furnished  with  four  or  six  horizontal  shoots,  and  an  upright  leader 
extending  about  twelve  inches  above  the  uppermost  side  shoot. 
These  side  shoots  or  branches  must  never  be  shortened,  but  left  at 
their  entire  length. 

Summer  Pruning, — When  the  buds  upon  the  leading  shoot  have 
pUiAied,  rub  off  all  but  the  three  uppermost;  train  two  of  them 
boriaontally,  right  and  left,  and  the  topmost  as  a  lead  to  the  main 
stem. 

The  buds  upon  the  wood  of  last  year  will  this  summer  generally 
mako  sortie  short,  robust,  fruitful  buds:  these  are  to  bo  encouraged; 
but  if  woodHshoots  arise  instead  of  fruit-buds,  they  must  be  allowed 
to  grow  till  June:  when,  the  wood  having  attained  a  degree  of 
hardness,  they  are  to  be  cut  down  to  two  inches;  and  if  they  push 
again,  and  produce  one  or  more  secondary  shoots,  they  must  be  cut 
to  about  two  inches  fh)m  where  they  last  pushed.  If  more  than  one 
shoot  WAS  produced  after  the  first  shortening,  and  a  bud  or  two  be 
wbU  swelled  at  the  origin,  all  the  shoots  must  be  left  and  shortened, 
but  if  such  bud  does  not  swell,  all  the  shoots  must  be  cut  clean 
away  to  one,  which  may  be  shortened  as  directed. 

788.  Third  year — Winter  Pruning. — All  fruitful  buds  to  be  re- 
tained. If  two  have  been  formed  at  the  lower  part  of  any  of  the  shoots 
tboitened  as  above,  the  shoots  must  now  be  cut  off  «ibo\i^  ^  ^^^^axNnt 
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of  an  iiicli  above  the  uppermost  bud.  If  growing  buds  only  have 
been  produced,  then  the  shoot  is  to  be  cut  down,  so  as  to  leave  one 
bud  only. 

Summer  Pruninq, — The  fruitful  buds  will  be  productive;  when 
tlie  fruit  has  swelled  a  little,  a  shoot  will  generally  proceed  from  the 
stem  of  the  s])ur  just  underneath  the  fruit:  such  may  be  allowed  to 
grow  eight  or  ten  inches  long,  and  must  then  be  shortened  back  so 
low  as  to  leave  three  eyes  u]>on  it.  By  this  means,  two  or  more 
fruitful  buds  will  generally  be  produced  at  the  bottom  of  the  shoot, 
or  otherwise  from  the  lower  part  of  the  spur. 

Thus  the  work  proceeds  at  the  two  periods  of  regulation.  At 
the  summer  prunings^  spurs  are  prepared  by  shortening  the  young 
shoots;  and  at  the  winter  prunings^  these  are  further  shortened,  or 
if  redundant,  are  cut  altogether  out. 

724.  The  Sixth — Winter  Pruning. — The  period  of  the  pro- 
gressive regulation  of  the  spurs,  according  to  Harrison^s  method,  no\v 
commences;  of  which  operation  some  idea  may  be  formed  by  refer- 
ence to  the  annexed  figure,  40. 


All  the  spurs  formed  on  the  first  yearns  wood  (No.  1,  1),  are 
supposed  to  bo  furnished  at  this  time  with  four  or  five  fruitful  buda: 
they  are  now  then  to  be  cut  down  to  the  marks  a,  b\  above  the 
lowest  Imd  on  each. 

Every  spur,  as  at  No.  2,  is  to  have  three  fruit-buds  (<;,  e^  c);  ud 
every  spur,  as  at  No.  3,  is  to  have  four  buds  (d^  dy  d^  J). 

''  When  a  spur.  No.  1,  is  destitute  of  either  a  fruitful  or  growing 
bud  towards  the  lower  part  of  it,  such  a  spur  must  be  cut  down  w 
low,  as  only  to  leave  about  half  an  inch  remaining;  as  at  # — ^a,  there 
is  generally  an  eye  or  embryo  of  a  bud  situate  near  the  origii  of 
the  spur  a;  from  this  a  shoot  or  a  fruitful  bud  will  be  produced  Aa 
ensuing  summer,  and  thus  a  supply  will  bo  obtained  for  that  cat 
away.*" 

"  In  the  seventh  year,  the  spurs  at  No.  3  will  be  out  down  to  om 
pnncipal  bud,  and  so  on  in  succession  till  tho  tenth  year,  when  ^ 
spurs  at  No.  1  will  be  cut  down  again.  Thus,  ^^  it  will  be  ohierffed, 
ih&t  tho  «pur  No.  1  haa  beeu  cut  down  twice, — the  fint  time  in  Ab 
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•ixih  year,  and  the  socond  in  the  tenth, — thus  having  borne  fruit 
foor  years.'^— "  This  regular  s}'stem  of  cutting  down  and  treating 
spurs,  must  be  practised  upon  all  other  spurs  as  is  here  directed. 
Thin  the  next  year  (eleventh),  the  spur  No.  3  must  be  cut  down, 
and  then — ^being  the  second  from  the  present  period  (twelfth) — the 
BpoTB  No.  1  (cut  down  as  at  No.  1,  a)  will  require  to  be  cut  down 
again/^ 

725.  GetiercU  Remarks. — For  espaliers^  as  well  as  for  wall-trees, 
the  branches  should  be  trained  nine  inches  apart;  but  as  a  wall 
twelve  feet  in  height  will  require  seven  years  to  fill  it,  even  admit- 
ting that  two  branches  on  each  side  of  the  stem  bo  gained  every 
year,  it  is  evident  that  an  espalier  rail,  five  feet  high,  will  be  sur- 
mounted by  the  period  of  the  fourth  winter's  pruning.  The  gardener 
should  bear  this  in  mind,  and  also  that  the  training  of  the  central 
leading  shoot  is  to  be  discontinued  when  the  tree  arrives  within  a 
few  inches  either  of  the  coping  of  the  wall,  or  of  the  top  rail  of  the 
trellis.  In  other  respects,  '^  the  plan  of  forming  the  head  of  the 
tree  must  be  pursued  that  is  laid  down  for  wall-trees.'*'  The  hori- 
zontal branches  are  never  to  be  shortened,  until  they  extend  as  far  as 
can  be  admitted;  then  they  are  to  be  pruned  in  the  winter  to  two  or 
three  buds  from  where  they  pushed  the  spring  before.  *'  When  this 
method  has  been  adopted  as  long  a  time  as  it  possibly  can  be  done, 
the  end  of  the  branch  must  be  cut  back  half  a  yard  or  two  feet,  to  a 
well-situated  shoot,  for  a  supply  ."^ 

Regulating  the  Spurs  on  Espaliers. — "  Whereas  in  wall-trees  only 
four  are  left,  espaliers  will  admit  of  the  full  number  having  a  more 
free  circulation  of  air  than  wall-trees ;""  and,  therefore,  ^^  when  a  spur 
has  five  fruitful  buds  upon  it,  they  may  all  be  permitted  to  remain.^' 
—(See  Treatise  on  Fruit-Trees^  Ch.  XX.) 

Such  are  the  outlines  of  a  practice  which  is,  upon  the  whole, 
judicious.  A  medication  of  the  summer  regulation  of  the  shoots, 
however,  might  bo  adopted.  I  think  it  will  be  apparent  to  every 
practical  pruner  that,  if  the  shoots  from  the  horizontal  branches  be 
out  back  to  three  buds,  when  they  have  attained  eight  or  ten  inches 
growth,  the  wood  will  be  very  succulent  and  vigorous;  that  every 
eye  will  break  into  a  wood  shoot,  and  thus  require  a  second  cutting 
back.  To  gain  fruitful  buds,  every  shoot  should  be  left  till  the  July, 
or  second  shoot  of  the  season,  be  ready  to  start.  At  that  period,  the 
spring  wood  will  be  ripe  and  firm,  and  then  the  shoot  should  be  snapt 
er  broken,  but  not  detached,  so  as  to  leave  eight  or  ten  eyes  above 
the  base  of  the  shoot  at  its  origin  in  the  spur  or  horizontal  branch. 
This  process  will  check  the  principle  of  growth,  and  the  vital  fluids 
trill  be  forced  into  the  lowest  buds,  one  or  two  of  which  will  ^q.\sa- 
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rally  become  fertile.  If  delayed  till  August,  the  vital  principle  will 
not  be  in  suffieicnt  activity  to  produce  bearing  buds  in  due  time; 
on  the  contrary,  if  performed  too  early,  a  forest  of  young  teood  will 
hamper  the  ]3runer,  cause  him  unnecessarj'  trouble,  and  deform  the 
tree.  One  good  bud  at  the  base  is  of  more  value  than  twenty  wild 
and  straggling  twigs. 

726.  Fim'trainlnq  is  practised,  almost  universally,  upon  the 
poach  and  nectarine  trees,  and  occasionally  upon  the  apricot;  to  which, 
however,  Harrison  considers  the  half-fan,  half-horizontal  mode  of 
training,  to  be  the  most  suitable. 

727.  French  or  Montreuil  method  of  training  the  Peach-Tree. 
— By  comparing  the  description  of  Mozard'^s  mode  of  training, 
described  in  the  Encyclopccdta  of  Gardeninp  (No.  4504,  from  Hort 
Tonr^  452),  with  the  very  perspicuous  instructions  in  the  Enylith 
Gardener^  I  have  endeavoured  to  draw  up  a  set  of  directions  which 
may,  without  difficulty,  be  understood  and  reduced  to  practice. 

The  tree  being  planted  (a  maiden-tree),  it  is  cut  down  to  four 
or  five  buds  above  the  graft,  to  make  it  produce  as  many  branche?. 
These  branches  are  trained  and  nailed  right  and  left  in  regular  order, 
but  the  weaker  of  the  shoots  are  somewhat  more  elevated  than  the 
stronger,  with  a  view  to  promote  energy  and  vigour  of  growth.    At 
the  first  regular  forming, — that  is,  about  eighteen  months  after  the 
]ilanting  of  the  tree, — the  branches  are  reduced  to  two  on  each  side, 
all  foreright  and  back-projecting,  and  other  ill-placed  shoots  bein^ 
constantly  removed  as  they  api)car;  then,  at  the  next  winter-pruning, 
two  shoots  of  c([ual  vigour  are  selected — the  others  are  removed ;  and 
thus  two  principal  branches  only  remain,  and  these  are  trained  rigbt 
and  left,  as  shown  at  No.  1,  figure  41. 
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728.  Second  Year^ — Winter  Pruning, — Two  secondary  branches 
are  procured  by  cutting  back  the  two  branches  at  the  mark  a\  a\  in 
a  sloping  direction,  a  quarter  of  an  inch  beneath  two  upper  buds* 
These,  when  they  shoot,  will  lengthen  the  mother  branches,  and  the 
fotwr  buds  will  send  out  two  lower  lateral  branches  (No*  2 — 1,  1). 
Nail  in,  so  as  to  leave  the  mother  and  lateral  branches  about  two  feet 
apart.     Continue  to  remove  foreright  and  ill-placed  twigs. 

729.  Third  Year^ —  Winter  Pruning, — Obtain  two  more  branches^ 
by  pruning  back  the  mother  branches — still  represented  by  No.  1 — 
to  upper  buds,  as  6, 6,*  but  take  off  the  two  intermediate  lower  buds. 
The  effects  will  be  the  production  of  the  two  shoots,  2,  2,  No.  2,  and 
the  prolongation  of  the  main  branches  to  the  points  3,  3,  or  further. 
At  the  same  time,  procure  fruitful  secondary  shoots,  4, 4,  and  lengthen 
the  first  secondary  lower  branches,  by  pruning  1,  1,  at  parts  whence 
the  upper  buds  may  lengthen  the  leading  shoots  in  the  direction  of 
7,  7,  and  the  lower  buds  may  produce  the  shoots  4,  4. 

730.  Fourth  Yecir^ — Winter  Pruning^ — is  a  repetition  of  the 
foregoing  operations;  and  conformably  therewith,  the  writer  of  the 
Hartictdtural  Tour  informs  us  that  "  continued  care  is  exorcised  to 
keep  both  sides  of  the  tree  equally  balanced  as  to  vigour.  If  one 
principal  arm  become  stronger  than  the  other,  the  weak  arm  is  alto- 
gether raised  a  little  more  towards  the  vertical,  while  the  stronger  is 
depressed  more  to  the  horizontal,  and  thus  an  equality  is  gradually 
iMCOmplished/'* 

781.  Fifth  Year^ — Winter  Pruning, — Prune  near  the  marks  3, 3, 
between  two  upper  and  two  lower  buds.  The  former  will  continue 
the  leaders  5,  5,  and  the  latter  will  produce  6,  6. 

732.  Sixth  Year^  —  Winter  Pruning, — The  lower  secondary 
branches,  if  pruned  at  the  marks  beyond  7,  7,  will  procure  two 
fruitful  shoots,  8,  8,  and  also  a  continuation  of  the  horizontal 
branches*.  Thus  the  tree  is  formed;  and  now,  the  regulation  of 
the  fruitful  shoots  may  become  the  chief  object.  ^^  When  the  tree 
reaches  the  top  of  the  wall,  and  the  cutting-in  is  discontinued,  and 
the  pruning  extends  only  to  shortening  the  loading  shoots,  or,  in 
some  cases,  bending  them  till  they  be  confined  about  two  or  three 
inches  below  the  coping  of  the  wall.  In  this  way,  the  equal  distri- 
bution of  the  sap  in  the  central  parts  of  the  tree  is  promoted.  In 
the  regular  course  of  pruning,  all  branchlets  that  ^ovf  fruit-buds  only^ 
are  sacrificed  without  mercy :  this  would  appear  absurd  to  any  one 
net  a  horticulturist;  but  if  such  branches  do  exist,  their  excision  is 

*  Oompare  Harrison's  mode  of  forming  the  peach-tree. — Trw^^  w  Frmi' 
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quite  prudent.*" — (See  Knight^s  Remark,  No.  702.)  "  From  four 
to  eight  flower-buds  are  left  on  each  twig,  according  to  its  strength, 
and  a  wood-bud  at  the  extremity  when  it  can  be  there  had,  or 
between  two  flower-buds  near  the  extremity.  When  this  wood- 
bud  expands  into  a  shoot,  the  shoot  is  shortened  to  an  inch  or  so  in 
length.  Other  wood-shoots,  as  they  are  called,  which  may  appear 
below  the  fruit-buds,  or  nearer  tlie  main  branches,  aro  cut  down  to 
one  or  two  eyes." 

Experience  has  proved,  that  the  method  just  described  is  pro- 
ductive of  much  delay.  A  better  would  be  to  adopt  the  old  fan  or 
*peacock'*s  tail'  training;  or  the  new  form  suggested  by  Seymour,  the 
principle  of  which  is  alluded  to  in  the  article  on  the  peach  (No.  85,  p. 
81).  A  maiden-tree,  as  I  have  ascertained,  can  furnish  two,  three,  or 
four  primary  shoots,  in  the  first  season,  on  each  side,  if  it  bo  planted 
in  October  of  the  preceding  autumn.  Seymour's  mode  is  not  unlike 
espalier,  horizontal  training,  an  idea  of  which  may  be  collected  by 
referring  to  Harrison's  treatment  of  the  plum  and  apple-trees. 


Paut  III. 
OPERATIONS  PRODUCTIVE  OF  FRUITFULNESS. 

733.  Renexcal  of  the  Soil. — The  nature  of  the  materials  that  may 
be  required  in  order  to  effect  any  material  change  in  the  habits  of  a 
tree  or  plant,  must  depend  in  a  great  degree  upon  its  natural  cha- 
racter. If  the  soil  1)c  poor,  hungry,  and  sandy,  it  may  be  enriched 
or  ameliorated  by  the  fresh  soil  of  a  meadow,  by  vegetable  compost, 
and  by  cow  manure.  Harrison  says, — ^'  About  half  of  the  worst  part 
of  the  soil  must  be  taken  entirely  away,  and  a  suitable  portion  of 
fresh  loam,  moderately  enriched  with  cow-dung  and  vegefcabk 
manure,  must  be  substituted  in  its  place."  If  the  soil  of  a/rwY- 
border  require  renewal,  attention  must  at  the  same  time  be  paid  to 
the  roots  of  trees ;  and  hereby  a  fair  opportunity  will  be  aflbrded  of 
tr}'ing  a  second  mode  producing  fruitftdness;  namely, 

734.  Pruninff  the  Boots. — Harrison  directs,  ^^  all  damaged  parts 
to  be  cut  off  four  or  five  feet  from  the  end  of  every  strong  root  which 
may  have  got  to  the  extent  of  the  border,  and  to  prune  away  such  as 
are  inclined  to  the  under  stratum.'' 

Beattie,  gardener  at  Scone,  observes,  ^^  In  the  beginning  of  JqIjTi 
1811,  I  had  a  border  on  the  south  wall  400  feet  long,  trenched  to 
the  depth  of  from  two  and  a-half  to  three  feet.  In  doing  lihu,  I  had 
the  opportunity  of  cutting  tVv«  toots  of  all  the  trees  as  the  work  went 
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on,  which  I  did  so  completely  that  they  in  a  manner  hung  by  the 
nails  and  shreds,  with  a  ball  of  earth  of  about  two  feet  from  the  stem 
of  the  tree.  As  cutting  the  roots  of  fruit-trees  has  a  tendency  to  make 
them  fruitful,  that  may  possibly  proceed  from  the  small  quantity  of 
fibrous  roots  produced  by  the  operation."*' — (Encyc,^  2163,  from 
Oaled.  Mem.  I.,  272.) 

The  pruning  of  roots  is  seldom  resorted  to  in  practice;  but  it 
serves  to  write  about.  A  healthy  soil,  free  from  manure,  is  the  best 
security.  I  have  witnessed  the  effects  of  a  partial  and  gradual 
renewal  of  a  soil  in  a  very  fine  kitchen  garden,  at  Shottesbrook,  Berks. 
A  portion  of  the  old  earth,  perhaps  a  yard  in  width,  and  eighteen 
incbes  in  depth,  is  taken  carefully  out  on  one  side  of  the  wall-tree, 
and  the  fresh  turfy  loam  of  a  pasture,  chopped  small,  is  substituted 
for  that  removed.  Diseased  roots  can  thus  be  attended  to,  and,  as 
the  greater  part  of  the  roots  remain  undisturbed,  little  check  is  given 
to  the  tree,  and  this  little  is  more  than  counteracted  by  the  healthy 
stimulus  afforded  by  the  new  soil.  In  three  years,  the  entire  soil 
can  thus  be  renewed;  and  the  tree  equally  benefited  as  if  it  were 
planted  in  a  new  border. 

735.  Singing, — This  operation,  which  embraces  a  twofold  object, 
is  also  termed  the  annular  excision.  It  '^  was  known  to  the  Romans, 
and  is  mentioned  by  Virgil,  Columella,  &c.  Among  the  moderns,  it 
seems  to  have  been  revived  by  Du-Hamel  in  the  beginning  of  the 
eighteenth  century,  more  especially  in  1733,  when  he  perfectly  suc- 
ceeded in  rendering  trees  fruitful ;  and  has  given  an  account  of  his 
experiments  in  the  Meinoires  de  VAcadimie  des  Sciences^  a.d.  1788.'*' 
—(Enogc.  ofGard.,  2167.) 

(Ist.)  Production  Ringing  is  practised  for  the  purpose  of 
inducing  the  formation  of  blossom-buds;  the  descent  of  the  proper 
juice  is  thereby  interrupted,  and  lateral  action  excited.  The  opera- 
nition  should  be  performed  in  the  spring  on  luxuriant  trees,  either  on 
the  main  stem,  in  order  to  affect  all  the  branches,  or  on  individual 
seoondary  branches,  to  produce  a  partial  effect.  I  have  practised 
ringing— observing  great  caution — and,  generally,  with  certain  good 
results :  it  does  not,  however,  produce  any  sensible  effects  till  the 
year  foUowing  the  operation.  D.  Van  Mens,  of  Brussels,  has  lately 
written  luminously  on  this  subject. 

(2nd.)  Maturation  Ringing  is  calculated,  as  the  term  implies,  to 
promote  the  earlier  ripening  of  the  fruit.  It  ought  not  to  be  per- 
formed till  the  blossom  is  fully  expanded,  and  perhaps  not  till  the 
fruit  is  setting.  As  an  example,  "  Williams  of  Pitmaston  described 
a  mode  of  making  annular  excisions  in  the  bark  of  vines.  These 
were  made  rather  lees  than  a  quarter  of  an  inch  in  widths  Uia^  ^^ 
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exposed  wood  might  bo  covered  again  with  bark,  by  the  end  of 
autumn.  "  Two  vines  of  the  white  Frontiniac,""  he  says,  "  in  similar 
states  of  growth,  being  trained  near  to  each  other  on  a  south  wall, 
were  selected  for  trial.  One  of  these  was  experimented  on  (if  I  may 
use  the  term), — the  other  was  left  in  its  natural  state,  to  form  a 
standard  of  comparison.  When  the  circle  of  bark  had  been  removed 
about  a  fortnight,  the  berries  on  the  experimented  tree  began  evi- 
dently to  swell  faster  than  those  on  the  other,  and,  by  the  beginning 
of  September,  showed  indications  of  approaching  ripeness,  while  the 
fruit  of  the  unoxperimeuted  tree  continued  green  and  small.  In  the 
beginning  of  October,  the  fruit  on  the  tree  that  had  the  bark  removed 
from  it  was  quite  ripe ;  the  other  only  just  began  to  show  a  disposi- 
tion to  ripen,  for  the  branches  were  shortly  afterwards  destroyed  by 
the  autumnal  frosts.  In  erert/  case  in  which  the  circles  pf  bark  were 
removed,  I  invariably  found  that  the  fruit  not  only  ripened  earlier, 
but  the  berries  were  cousidcrably  larger  than  usual,  and  more  highly 
flavoured. — (Kncjic,  of  Garden inr/^  21 G8.) 

The  above  appears  to  bo  a  decisive  experiment :  the  tchite  Fron- 
tiniac  is  in  the  catalogue,  classed  as  a  ''^  hot-house ^rape  f^  and  if  sucli 
grapes  can  bo  brought  to  maturity  in  September,  by  cautious 
ringing,  there  can  be  no  hesitation  in  adopting  the  practice. 

7»S6.  /;*  performing  the  operation^  either  for  production,  or  matu- 
ration of  fruit,  the  rings  of  bark  to  be  removed  should  scarcely  ever 
exceed  in  the  diameter  those  mentioned  by  Williams, — say  from  one- 
fourth  to  one-third  of  an  inch.  If  less  than  the  smaller  of  these  pro- 
portions, the  wound  will  almost  immediately  be  filled  up,  as  I  have 
witnessed;  but  even  then,  I  am  almost  certain  that  fruit-buds  will  be 
produced.  "  When,"  observes  the  Encyclopedia  of  Gardening^  on  tlic 
authority  of  Bourrclet,  ''  the  rings  are  made  so  wide  tliat  the  barlu 
cannot  unite  for  two  or  three  years,  the  result  will  be  to  accelerate 
the  production  of  blossoms,  and  the  setting  of  fruit,  and  to  augment 
their  size  during  the  flrst  year;  and  then,  during  the  following  years* 
to  make  them  languish,  and  at  last  die. — (No.  2171.) 
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SECTION  II. 

Part  I. 

NATURAL  HISTORY  AND  CULTIVATION  OF  ESCULENT 

VEGETABLES. 

Subject   1.     HoRSE-IlADisn:  —  Cochlearia  Armoracia;    OrucifercB, 

Class  XV.     Tetradt/namia^  of  Linnceus. 

787.  The  Essential  Generic  character  of  the  genus  Cochlearia^ 
Moording  to  the  English  Flora^  isy pouch  nearly  entire,  turgid,  rugged, 
of  two  yalvea,  seeds  numerous.  The  cotyledons  are  accumbent ;  that 
is,  their  edges  meet  the  embryo  longitudinally  on  one  side. 

738.  The  horse-radish  is  a  native  of  Britain,  and  is  commonly 
fawi  on  waste  spots  about  farm-houses ;  originating,  doubtless,  in 
tb^  refuse  of  the  garden.  The  radical  leaves  very  large,  crenate 
(roqnd-DOtohed),  those  of  the  stems  lanceolate,  serrated,  jagged,  or 
deeply  and  narrowly  pinnatiiid.  Flowers^  white  in  numerous  corymbs, 
beaoming  clusters  of  notched  pouches,  of  which,  most  prove  abortive. 
^fU  short.  Stiffma  large,  capitate.  Root  long,  cylindrical,  white, 
and  highly  pungent,  running  deep  into  the  ground,  and  extremely 
diffionlt  of  extirpation.— (^^»^.  Flora^  Vol.  III.,  J  78.) 

Horse-radish  is  a  useful  aromatic  stimulant,  and  ought  always  to 
be  onltivated,  though  not  in  the  garden :  a  waste  spot  of  ground 
twelve  or  fourteen  feet  square,  in  a  field  or  yard,  being  its  proper 
litiiation. 

739.  OulHwition, — No  vegetable  can  be  of  more  easy  culture;  but 
to  obtain  fine,  large,  and  unforked  roots,  particular  management  is 
required.  Pure  generous  loam,  not  clayey,  but  of  rather  a  compact 
imd  firm  texture,  free  from  intermixture  of  decaying  vegetable  matters, 
appears  to  me  to  be  the  appropriate  soil.  Whatever  manure  is 
^iplied,  it  should,  as  Judd  observes,  be  confined  to  the  bottom  of  th^ 
traioh  or  bed,  *^  for  if  not  so  done,  the  horse-radish,  which  always 
pats  oat  some  side-roots,  would  send  out  such  large  side-roots  from 
the  main  root  in  search  of  dung  lying  contiguous,  as  materially  to 
injure  the  main  crop."" 

Jadd  and  Abercrombie  agree  in  trenching  the  ground  to  the 
depth  of  two  feet ;  but  Knight  trenches  three  feet  deep.  Abercrombie'^B 
directions  accord  sufficiently  with  the  practice  of  both  these  modem 
eoltivators :  he  plants  in  holes  made  by  the  dibber,  as  well  as  in  open 
trenches,  patting  in  the  sots  as  the  work  proceeds ;  the  season  for 
idanting  may  be  any  time  from  October  to  March. 

740.  Trenoh^lanting. — Open  a  trench  fifteen  inches  wide^  o^yi 
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of  about  the  same  depth,  mako  the  bottom  level,  dig  it,  and  then 
strain  the 'line  exactly  along  the  middle  of  the  trench.  The  roots  of 
horse-r»adish  are  so  replete  with  dormant  genus  (pre-organized  germs, 
according  to  Du-IIamol),  that  the  smallest  particle  will  protrude 
buds  and  roots;  but  the  best  sets  are  made  of  cuttings  of  the  upper 
parts  of  the  roots;  that  is,  of  the  crown,  or  the  part  below  the  crown, 
to  the  extent  of  three  inches.  Cuttings  of  an  inch  long  will  do  vcrj 
well,  of  which,  each  root  will  furnish  four.  I^lant  a  row  of  these 
along  the  lino,  twelve  inches  apart ;  then  measure  tlic  distance,  so 
that  the  centre  of  the  next  trench  be  exactly  fifteen  inches  from  the 
centre  of  the  planted  trench  ;  into  which,  cast  the  earth  that  comes 
out  of  the  next  trench ;  and  thus  proceed,  trench  after  trench,  till  the 
bed  ))e  completed.  In  dibble-planting,  Judd  fills  up  the  holes  with 
sifted  cinder  dust. 

741.  Subseqmnt  Culture, — Mr.  Knight's  mode  of  cultore  appeam 
to  me  to  comprise  every  requisite  for  the  production  of  the  finest 
roots;  it  is  thus  described.     He  premises  that  the  ground  be  pre- 
viously trenched  three  feet  deep,  and  that  there  be  two  or  more  beds 
side  by  side;  each  bed  is  to  be  four  foet  wide,  with  one-foot  alleys 
between  the  beds.     Nine  inches  of  the  soil  is  to  be  taken  from  tho 
top  of  the  first,  and  laid  on  the  surface  of  the  next  adjoining  bed; 
then  tho  fii:^t  bed  is  to  be  trench-digged,  and  planted  with  crowns 
only,  the  trenches  to  be  fifteen  inches  deep,  and  the  sets  nine  inches 
apart  each  way.     The  trenches  will  bo  planted  one  after  the  other  as 
before  directed,  but  the  alternate  beds  oidy  wiU  be  cropped;  thus  if 
there  be  four  beds,  the  first  and  third  will  be  planted,  the  second  and 
fourth  will  be  vacant;  and  moreover,  their  surfaces  will  be  higher  by 
nine  inches  than  the  surfaces  of  the  first  and  third.     ^*  The  plant! 
must  be  kept  free  from  weeds ;  and  as  soon  as  tho  leaves  decay  in 
autumn,  let  them  be  carefully  raked  off  with  a  wooden-toothed  rake. 
In  the  following  February,  eighteen  indies  of  the  earth  of  the  unplanted 
beds  must  be  laid  as  light  and  ei|ually  as  possible  over  the  beds  thit 
are  planted;  then  trench  and  plant  the  vacant  beds  exactly  in  the 
same  manner  as  before  directed.     The  following  autumn,  die  fint- 
planted  horse-radish  may  be  taken  up,  by  opening  a  trench  at  the  end 
of  the  bed  to  the  bottom  of  the  roots,  so  that  the  sticks  or  rooti  of 
horse-radish  may  be  taken  up  entire  and  sound,  which  for  aiie  uA 
quality  will  bo  such  as  have  not  been  generally  seen.    The  following 
February,  the  one-year  old  crop  will   require  additional  earth  m 
before^  (eighteen  inches),  "  which  must  of  course  be  taken  from  thoM 
beds  that  are  vacant,  which,  when  done,  if  the  ground  appear  pooi^ 
or  unlikely  to  produce  another  vigorous  crop,  they  muat  hiiva  a  ooit 
ofjuanure;'— f  ffort.  Traiw.,  L,  207.    Encydopasdia^  4118.) 
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Subject  2.  Rhubarbs — Bkeum;  Poleaonece.    Class  ix.     Order  ii. 

Enneandria  Triavnia.  of  Linnseiis. 

742.  Essential  getieric  character , — Flowers  produced  in  spikes  or 
panicles;  Calyx  six  cleft,  permanent;  Corolla  none,  unless  the  calyx 
be,  as  Professor  Martyn  considers  it,  a  corolla;  seed  one,  three-sided. 

743.  Rhubarb  is  a  perennial  plant :  three  of  the  species  are  now 
cultivated,  the  rhapontic  or  Thracean,  the  hybrid,  and  the  palmated- 
leaved. 

(1.)  jRheum  Bhapofiticum^  introduced  in  1 573,  has  smooth  leaves, 
and  somewhat  furrowed ;  reddish  footstalks ;  it  is  the  species  com- 
monly cultivated  in  gardens.  The  stalks  of  the  leaves,  after  being 
peeled,  are  cut  into  pieces  and  made  into  pies  or  tarts. 

(2.)  Rheum  Hyhridum^  a  native  of  Asia,  introduced  in  1778. 
Leaves  large  and  smooth,  somewhat  heart-shaped,  produced  upon 
very  long  pedicles,  or  foot-stalks,  which  frequently  measure  two  or 
three  feet:  these  are  also  peeled  and  used  in  pies  and  tarts. 

(3.)  Rheum  Palmatum^  a  native  of  Tartary,  introduced  about 
1758.  Leaves  hand-shaped,  deeply  cut,  the  lobes  or  divisions  pointed. 
The  foot-stalks  may  be  sometimes  used  as  the  other  species ;  but 
the  roots,  producing  the  genuine  Russian  or  Turkey  rhubarb,  are 
sometimes  dried,  and  employed  as  a  medicine.  (See  Encyc,  of  Gard.^ 
4196^.) 

(4.)  The  large  Scarlet  Goliah  is  a  species  or  variety  raised  by 
a  Mr.  Radford.  Its  leaves  frequently  measure  two,  three,  or  even 
four  feet  across,  with  footstalks  being  from  eighteen  inches  to  thirty 
inches  in  length.  For  open  ground  culture  it  stands  unriA^Ued.  The 
texture  is  crisp  and  tender;  the  flavour  delicate,  and  mildly  sub- 
acid. 1  have  found  this  acid  to  be  the  binoxalate.  The  yield  is 
enormous,  and  the  stalks  may  be  pulled  from  the  middle  of  April  to 
the  close  of  August.    Peeling  deteriorates  the  flavour. 

(6.)  Several  sub- varieties  have  been  introduced  of  late  years: — 
1st,  An  early  yellow  stalked;  2nd,  Bucks  Scarlet;  3rd,  Youeirs 
Tobolsk.  All  are  dwarfs,  solely  applicable  to  forcing,  each  under 
a  pot,  like  sea^kale.     The  colour  is  their  great  recommendation. 

744.  Propagation  and  Culture. — All  the  sorts  may  be  raised  from 
seed,  or  by  dividing  the  roots.  Sow  the  seeds,  as  soon  as  ripe,  in  a 
hot-honse;  and  when  the  young  plants  attain  an  incli  in  height, 
transfer  them  to  pots;  subsequently,  to  beds  of  rich,  light  earth,  well 
pnlverixed,  and  richly  manured  to  the  depth  of  two  feet.  The  plants  of 
the  two  first  species  may  be  set,  finally,  in  rows  three  feet  asunder,  the 
phmtfl  two  iSoet  apart;  but  the  hybrid  rhubarb  will  require  a.  ^^gd^itKk  ^^ 
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from  three  to  four  feet  between  plant  and  ])lant;  hence,  the  beds  should 
contain  only  two  rows  of  the  latter,  and  three  rows  of  the  two  former 
species.  The  subsequent  culture  consists  in  keeping  the  rows  free 
from  weeds,  in  being  careful  to  loosen  the  soil  between  them  with 
a  fork,  and  manuring  with  rich  vegetable  compost  every  autumn. 

745.  Tiiking  the  LeateSy  and  Method  of  Blanching. — In  the  first 
season  after  ])lanting,  some  of  the  leaves  may  be  taken  oif:  remove  a 
little  of  the  surrounding  soil,  and  detach  the  leaf  by  a  pull  sideways, 
not  by  cutting  with  the  knife.  Knight's  method  of  forcing  and 
blanching  is  particularly  worthy  of  attention.     He  says : — 

''  The  root  of  every  perennial  herbaceous  plant  contains  within 
itself,  during  winter,  all  the  organizable  matter  which  it  expends  in 
the  spring,  in  the  formation  of  its  first  foliage  and  flower-stems ;  and 
it  requires  neither  food  nor  light  to  enable  it  to  protrude  these,  but 
simply  heat  and  water ;  and  if  the  root  be  removed  entire,  as  soon  as 
its  leaves  become  lifeless,  it  will  be  found  to  vegetate,  after  being 
re])lantod,  as  strongly  as  it  would  have  done,  if  it  had  retained  itti 
first  position.     These  circumstances  led  me  in  the  last  winter,  to  iif, 
up  the  roots  of  many  plants  of  the  common  rhubarb  (w*bich  1  had 
raised  from  cuttings  in  the  preceding  spring),  and  to  place  them  in 
a  few  large  and  deep  ]>ots,  each  pot  being  made  to  receive  as  many 
as  it  would  contain.     Some  fine  sandy  loam  was  then  washed  in,  to 
fill  entirely  the  interstices  between  the  roots,  the  tops  of  which  were 
so  placed  as  to  be  level  with  each  otlier,  and  about  an  inch  bclon' 
the  surface  of  the  mould  in  the  pots,  which  were  covered  with  otlier 
pots  of  the  same  size,  inverted  upon  them :  being  then  placed  in  a 
vinery  (in  a  situation  where  nothing  else  could  be  made  to  thrive,  on 
account  of  want  of  light),  and  being  copiously  supplied  with  water, 
the  plants  vegetated  ra])idly  and  strongly;  and  from  each  pot  I 
obtained  three  successive  crops,  tlie  leaf-stalks  of  the  two  first  being 
crowded  so  closely  as  nearly  to  touch  each  other  over  the  whole 
surface  of  the  ])ot8.     As  soon  as  the  third  crop  of  leaves  was  broken 
off*  and  a  change  of  roots  became  uecessar}',  those  taken  from  the 
])ots  were  planted  in  the  open  ground,  their  tops  being  covered 
about  an  inch  deep  with  mould.    Should  they  perish/^  he  adds,  ''it 
will  be  of  little  oonsequence*  as  year-old  roots,  raised  from  cuttingSi 
or  even  from  seeds,  sown  in  autumn  in  rich  soil,  will  be  found 
BufHciently  strong  for  use.    The  heat  of  a  hot-bed,  a  kitchen,  or 
other  room,  and,  on  the  approach  of  spring  (probably  at  aoy  period 
after  the  middle  of  January),  a  cellar,  will  aftbrd  a  BuffiGientlj  hi|^ 
temperature;    and  the  advantages,  in  all  casea,  vrill  be  diiit V 
obtaining  from  one  foot  of  surfaoe  as  much  produce  ae  in  the  aatwil 
state  of  growth  would  occuipy  VK«\\ty  feet,'*  be.— (ii!SiNy0.fi^0ffA4WM-) 
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OPERATIONS  IN  THE  VEaETABLK  GARDEN  FOB  THE 

MONTH  OF  DECEMBER. 

746.  Theso  are  few,  and  frequently  useless;  but  there  are. 
open  ieaaons  when  it  luay  be  prudent  to— « 

Saw  a  few  early  frame  or  charlton  peas  (26),  beans  (£2),  radiahes 
(351) ;  all  to  be  protected  with  long  litter  or  fern-leaves. 

Earik  up  peas,  beaus,  broccoli,  &;o. 

Attend  partioularly  to  the  directions  for  January  (No.  36),  and 
to  those  for  the  last  month  (668). 


SECTION  III. 


Part  1. 
CULTIVATION  OP  TIFR  GRAPE-VINE. 

Planting  and  Training  tiir  Vine. 

747.  There  are  three  methocls  of  managing  the  vine  which 
appear,  to  me  to  merit  peculiar  attention ;  these  I  shall  describe. 
Tha  firat  ii  the  method  of  iofi(f  trainifip  recommended  and  practised 
hy  Harrison ;  the  second  is  the  fan^  or  fruit-tree  method  ;  and  the 
third  is  the  espalier  method,  or  that  in  which  the  tree  is  trained 
against  an  espalier  trellis. 


1.  Method  op  Long-Prhkino  and  Training. 

748.  Tie  Soil^  and  preparation  of  the  £of€ler,^^The  compost 
which  Harrison  recommends  for  the  vine,  and  that  in  which  he 
finds  it  to  flourish  beet,  is  thus  prepared.  One  half  of  good  gritty 
lo^m-wthe  top  spit  of  a  pasture  which  has  not  lately  been  cultivated 
iJDc  flonif  or  <^  a  common,,  the  turf  remaining  upon  it ;  one  quartec 
of  WfU  |9lte4  iqwore  from  old  hot-beda,  and  one  c^uarteT  <^{  ^  ^^vsm 
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post  of  lime  rubbisli,  bone  dust,  old  spent  bark,  and  pigeon's  or  fowl's 
dung,  in  equal  quantities.  The  soil  is  to  be  procured  twelve  mouths 
before  it  is  used,  and  to  be  frequently  turned  over,  and  chopped 
over,  in  dry  weather.  The  manure  and  soil  are  to  be  thoroughly 
mixed  before  they  are  placed  in  the  border,  and  when  there,  the 
compost  is  to  remain  three  months  before  the  vines  arc  planted 
in  it. 

749.  Planting. — Suppose  the  vine  to  have  been  raised  in  a  pot, 
either  from  a  cutting,  a  bud,  or  a  layer  (the  bud  or  eye  is  wliat  the 
author  prefers),  then,  in  the  spring,  when  danger  from  frosts  is  no 
longer  apprehended,  the  vino  may  be  planted.     The  hole  for  it  is  to 
be  three  feet  wide,  and  fifteen  inches  deep.     When  the  ]>lant  is 
turned  out  of  the  pot,  the  roots,  if  matted  together,  are  to  bo  loosened, 
so  that  they  may  push  directly  into  the  border.     Let  the  ball  of 
earth  be  laid  on  its  side,  on  a  quantity  of  fine  earth,  sufficient  to 
raise  it  to  a  position  wherein  five  eyes  may  lie  horizontally  uj)on  the 
earth — ^three  on  the  underside,  and  two  on  the  upper ;  and  so  deep 
in  the  hole,  that  the  upper  side  of  the  ball  may  be  six  inched  below 
the  surface.     When  so  placed,  and  supported  Avith  fine  earth,  a  slit 
is  to  be  made  below  each  of  the  three  buds,  beginning  about  an  inch 
below  them,  and  so  deep,  as  to  pass  through  one-thini  of  the  tliick- 
ness  of  the  shoot.     "  When  the  three  tongues  are  cut,  let  a  little 
soil  be  put  between  them  and  the  other  part  of  the  wood,  so  that 
the  tongue  will  form  an  angle  of  45  degrees  with  the  stem.'^    Care 
is  to  be  taken  not  to  break  the  stem,  and  all  being  safe,  the  hole  i;; 
to  be  filled  up,  and  the  parts  around  the  roots  are  to  be  watered  and 
mulched.    Against  a  wall  twelve  feet  high,  vines  are  to  be  planted 
twelve  feet  apart. 

As  the  vine  pushes,  it  is  to  be  carefully  trained  straight  up  the 
wall,  and  if  it  reach  the  top  it  is  to  be  stopped ;  all  elaspers  tnd 
lateral  shoots  are  to  be  taken  off,  leaving  only  one  single,  clear 
stem. 

750.  First  YeaVy — Winter  Pruning, — Cut  down  to  three  bads 
before  tliey  begin  to  swell.  Cover  the  vine  and  parts  adjacent  ^tb 
a  woollen  net,  give  a  gentle  fire-heat  if  the  wall  bo  flued  or  bcdiow, 
and  continue  the  covering  and  fire  till  there  be  no  more  danger  from 
frost.  *'  If  all  the  three  buds  push  shoots,  let  the  two  uppermost  he 
retained,  and  rub  the  lowest  one  off;  and  if  there  be  any  bnnehes  of 
fruit  shown,  let  them  be  pinched  away.  The  shoots  must  be  trained 
horizontally  for  six  feet  from  the  bole,  one  on  each  aide ;  at  thit 
distance  the  direction  of  each  ahoot  must  be  ohanged,  bo  dut  thej 
may  afterwards  run  straight  np  the  wall.  After  they  have  pushed 
three  feet  in  the  eieet  -^VtiaiL,  let  about  two  feet  be  cat  off  the 
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end  of  each  ahoot ;  and  when  they  push  again,  and  have  grown  a 
foot  or  two,  let  them  be  stopped.  All  laterals  and  claspers  which 
are  hereafter  produced  upon  ^e  vine  must  be  taken  off  as  already 
directed.'^ 

Fig.  42. 


1 

751.  Second  Year^ — Winter  Pruning. — Both  shoots  are  to  be 
pruned  back  to  that  part  which  is  ii)  a  horizontal  direction,  so  that 
each  will  be  six  feet  long  from  the  bole  of  the  vine.  The  tree  will 
then  resemble  the  drawing  at  2,  figure  42.  No.  1,  exhibits  the  vine 
when  it  ^^'as  cut  down  to  three  eyes,  at  the  first  winter  pmning. 
Harrison  directs,  that,  at  this  period,  the  walls  be  washed  with  a 
oompoet  of  soap,  sulphur,  and  black  pepper,  boiled  in  water,  and  that 
this  washing  be  attended  to  every  year ;  but  if  washing  be  needful, 
I  propose  to  substitute  the  clear  liquid  sulphur et  o/lime^  so  frequently 
allnded  to,  for  all  other  washes  whatsoever.  Cover  with  nets,  and 
renew  fire-heat  where  there  is  the  convenience  of  a  fined,  or  hollow- 
Imilt  wall. 

752.  Spring  Regulation. — At  this  period — ^being  the  third  year 
after  the  planting  of  the  vine — when  the  buds  have  pushed  to  the 
extent  of  two  inches,  every  one  must  be  rubbed  off  excepting  those 
which  will  be  required  to  furnish  the  tree  in  the  manner  now  to  be 
deicribed. 

The  endmost  shoot  upon  each  horizontal  branch  (^,  ^),  must  be 
trained  straight  up  the  wall,  and  so  must  ten  others  (1 — 10),  each 
ten  inches  apart.  The  retained  shoots  are  to  be  allowed  to  run  to 
the  top  of  the  wall,  and  there  be  stopped ;  and  if  they  push  a  second 
time,  they  are  again  to  be  stopped.  The  tree  is  now  completely 
formed — ^that  is,  it  is  furnished  with  twelve  perpendicular  produc- 
tive shoots,  arising  from  two  horizontal  branches. 

^^  All  bunches  of  fruit  which  are  shown  upon  the  shoots  trained 
in  must  be  retained ;  and  when  the  berries  are  at  a  proper  size,  the 
banches  must  be  thinned.  When  the  fruit  is  beginning  to  change 
its  oolonr  for  ripening,  a  little  fire-heat  should  be  applied  until  die 
fmil  be  ripe.^ 

753.  Third  Year^ — Winter  Pruning. — All  the  U3^T\f^  iSbsx^i^ 
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must  now  he  cut  ilown  above  a  bud,  so  as  to  leave  theui  four  feet 
lonw.  These  shoots  are  now  oue  year  old,  they  therefore  will 
produce  1)earin<^  Bhoot»  from  their  buds  ou  each  side ;  and  ^*  all  the 
buuchcs  of  fruit  which  arc  shown  the  following  spring  must  be 
retained,  excepting  upon  the  lowest  new  shoots,  which  nmst  be 
trained  up  close  by  the  side  of  each  mother  branch/"' 

Thus,  there  will  be  twelve  primary  leading  uhoots,  each  pro- 
ducing, and  accom])anied  by,  a  secondary  or  succession  shoot.  These 
succession  shoots,  "  when  they  have  attained  six  feet  in  length, 
nmst  l>e  stopped  by  cutting  off  twelve  inches,  and  afterwards  keeping 
them  at  that  length,"  (five  feet).  "  Also  the  uppermost  new  shoots 
upon  each  branch,  must  be  trained  straight  up  the  wall,  and  be 
stopped  when  they  reach  the  toj)."* 

All  the  young  fruit-shoots  upon  the  branches  are  to  be  stopped 
at  two  joints  above  the  fruit,  and  kept  at  that  length.  They  are  to 
be  trained  in  and  nailed  to  the  wall,  and  the  fruit  must  be  attended 
to  as  before  directed. 

7*54.  Fourth  Year, —  Winter  Pruninff, — The  leading  slioots  on 
the  jirimary  branches  are  now  to  be  cut  down,  so  as  to  leave  four 
feet  of  the  new  last  summer's  wood :  they  will  then  be  eight  feet 
long ;  the  half  of  which — ^the  lower  part — is  of  two  years  old  wood  ; 
and  from  this,  all  the  side  shoots  that  bore  the  fruit  of  the  last 
suTinner,  nmst  be  cut  clean  away,  leaving  the  lower  half  of  the 
branch  naked,  and  entirely  barren. 

The  secomlarf/  shoots  are  to  be  cut  off*  opposite  to  the  termination 
of  this  barren   part,   that   is,   at   four  feet   above   the   horizontal 

branches.  Here  then  are  two  shoots  to  eaeh  as- 
cending branch,  where  last  year  there  was  but  one— 
namely,  the  primary  leader,  now  eight  feet  long,  and 
the  secondary  shoot,  now  four  feet  long.  During  the 
summer  anothor  shoot  must  be  trained  from  the  bot- 
tom of  each  of  the  first,  but  on  the  side  opposite  to 
that  produced  last  year :  this  new  shoot  must  grow 
to  six  feet,  be  then  reduced  to  five  feet,  and  kept  at 
that  length ;  the  other  branches  are  to  be  stopped  at 
the  top  of  the  wall. 

755.  Fifth  Year,— Winter  PruniHff.—''Th^M' 
it^  shoots  must  be  cut  off  at  twelve  inches  Iran  the 
top  of  the  wall.  The  second  ahoots  to  a  bud,  opposite 
to  the  part  where*  the  leading  ones  were  cut  to  at  lait 
winter's  pruning,  and  the  loweti  ahoata  at  tmr  feeL 
All  the  laterals  that  have  borne  fruit  muBft  be  aatiNly 
cut  away.    Dwai%  vli&a  eiuniing  suminer  another 
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shoot  must  be  trained  from  the  bottom  of  each  branch,  at  the 
opposite  side  to  the  one  trained  in  last  summer.*"  The  other  shoots 
and  the  fniit-bearers,  must  all  hare  the  same  attention  as  before 
laid  down. 

Figure  43  represents  one  of  the  twelve  perpendicular  branches 
and  its  appendages,  as  they  appear  during  the  present  summer.  A, 
is  a  portion  of  the  horizontal  stem  ;  1,  is  the  primary  leader,  bearing 
grapes  on  the  laterals  at  its  top ;  2,  is  the  secondary  branch,  with 
fmit  on  laterals  produced  from  its  upper  half;  8,  is  the  other 
secondary  branch,  now  four  feet  long;  4,  is  the  embryo  of  the 
fimrth  shoot,  that  is,  of  the  present  summer ;  ^,  e^  e,  «,  point  to  the 
laterals  that  have  borne  fruit,  and  been  pruned  off. 

In  some  vineries  entire  grape-trees  are  occasionally  trained  thus : 
— each  tree  being  composed  of  four  branches  proceeding  from  a 
main,  upright  stem,  with  its  root  near  the  place  indicated  by  the 
letter  A.  On  walls,  also,  vines  may  be  so  trained,  by  layering  single 
branches,  and  training  up — ^first,  a  leader  from  each  rooted  branch, 
and,  afterwards,  the  secondary  branches :  thus  one  vine  may  be  led 
by  layers  till  it  furnish  an  entire  wall. 


Fig.  44. 


766.  Bixtk  Tear^ — Winter  Pruning. — All  the  leading  primary 
branches,  1,  1  (figure  44),  are  now  to  be  cut  entirely  away  to  the 
origin  of  the  first  secondary  branches  2,  2,  which  are  to  be  pnmed 
off  at  one  fbot  below  the  top  of  the  wall.  The  other  two  shoots  are 
to  be  pruned  according  to  the  previous  instructions.  "  All  lateral 
bhoots  which  bore  fruit  are  to  be  cut  clean  away.*^ 

"  The  system  of  management  now  detailed,***  observes  Harrison, 
^muBt  be  practised  every  future  year,  by  shortening  the  shoots, 
eutttng  flwty  entirely  the  lateral  ones  that  bor^  t^hi^  &ti^  ««i«icm^  ti^^Mc^ 
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ill  training  up  young  ones  from  the  bottom  of  tlio  branches  every 
year ;  and  it  may  be  pursued  for  a  great  many  years  without 
exhausting  the  vines."" — (Edit.  I.  Selected  from  llARRifiON"*s  Trea- 
tieCy  285.) 

This  system  of  training,  plausible  as  it  may  appear,  has  been 
proved  to  be  essentially  erroneous.  Mr.  Iloare^s  treatise  on  the 
vine  has  thrown  great  light  upon  the  scientific  management  of  the 
tree,  grounded  upon  its  physiological  structure.  The  chief  defects 
of  the  ordinary  practice  consist  in  permitting  the  vine  to  bear  fruit 
too  soon,  and  to  be  crowded  with  a  redundancy  of  wood. 

In  lieu  of  requiring  twelve  upright  shoots  from  the  two  hori- 
zontal branches,  it  would  be  better  to  retain  half  the  number  only, 
at  eighteen  inches  asunder ;  rubbing  off  all  the  buds  on  tlie  lower 
side  of  the  horizontals ;  and  those  also  on  the  upper  side,  situated 
intermediately  between  peri>endicular  shoots.  These  may  be  i)cr- 
mitted  to  grow  on  to  tho  end  of  August;  but  should  then  be  cut 
back  to  leave  them  nearly  of  an  equal  length ;  tho  stopping  will 
tend  to  strengthen  tho  branches  and  their  buds  ;  and  as  soon  as  the 
wood  is  ripe,  every  other  branch  must  be  pruned  down  to  within  an 
inch  above  the  second  lowest  bud,  and  the  remaining  shoots  to  four  or 
five  feet  al>ove  the  horizontals.  The  tree  is  now  presumed  to  be 
four  years  old,  and  to  have  borne  no  fruit;  it  is  furnished  M-ith  four 
hearing  branches,  and  four  spurs  lettceen  thttn.  In  the  fifth  year,  if 
tho  central  stem  bo  strong, — an  inch  or  more  in  diameter, — each 
shoot  may  be  permitted  to  bear  three  or  four  clusters. 

The  system  is  not  new,  but  the  practice  is  enforced  by  a  power 
of  reasoning  and  argument,  that  is  entirely  so.  The  bearing  braucheb 
are  renewed  every  year,  and  are  cut  down  to  a  lower  bud  altematel}' 
after  every  crop. 

2.    Fan,  or  Fruit-Tree  Method. 

757.  General  Directions. —  From  a  single  stem,  raised  and 
treated  as  before  directed,  and  cut  down  to  five  or  six  eyes,  lead  off 
as  many  shoots  to  right  and  left,  and  train  them  at  various  angleii 
so  as  somewhat  to  resemble  the  sticks  of  an  expanded  fan.  Mail 
them  regularly  to  the  wall,  at  from  twelve  to  fifteen  or  eijditeen 
inches  asunder,  as  bearers.  These  branches  form  the  basis  of  the 
future  tree ;  and  now  the  young  gardener  should  remember  that  his 
Aiture  operations  must  be  guided  by  the  circumstuioe,  that  the 
grape-vine  produces  its  fruit  upon  shoots  of  the  curr^ni  ^iorV  «Md^ 
proceeding  from  btanohes  of  the  preoeding  yearns  wood :  and  thii 
aimost  withoat  any  exoe^vm,  ^ou^  \t  m&y  be  admitted    iiJ  I 
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I  the  fact — that  the  July  ehoota,  proceeding  from  the 
iboots  of  the  same  year,  will  occasionally  produce  a  few 

buDohea  of  flowers.  With  the  aboTe-named  leading  fact 
ilia  eyes, — and  remembering,  also,  that  the  vine  will  require 
fular  yearly  prunings,  one  in  November,  and  the  other  after 
tmer ;  and  that  its  buds  and  shoots  ought  to  undergo  three 

r^ulationa  during  the  spring  and  summer, — he  is  to  train 
inally,  a  supply  of  every  year's  young  shoots,  during  the 
r,  aa  the  sucoeesion  bearers  of  the  nexj-^ear,  leaving  them, 
most  part,  at  full  length  during  tha^'season.  In  winter,  he 
in  out  the  worst  and  redundant  shoots,  leaving  a  general 

of  the  atroQgost,  for  the  next  year's  mother  bearers,  and 
ing  them  to  a  few  eyes. 

I  annexed  figure,  45,  exhibits  the  vine,  its  branches  and  shoots 
ed  and  trained  at  the  November  pruning,  when  in  its  fully 
and  bearing  state. 


L  proportionable  share  of  the  former  bearers,  and  old  wood, 
bo  annually  cut  out  in  winter ;  and  each  bud  of  the  reserved 
aboots  will  produce  a  fruit-shoot  next  summer,  famishing 

imediate  crop  of  grapes,  each  probably  from  two  or  three  to 

^t,  or  ten,  or  more  bunches." — (See  Abercrombie's  Did.— 

^itU.) 

3.  Espalier-Train  IMG. 

8.  The  fncyc^(S«&*(to^<7an^^»^  says  nothing  of  this  method 
otng:  it  merely  observes,  that  under  such  treatment  the  fmit 
fA  eome  to  the  same  degree  of  maturity  as  on  walls.  "  When 
(jBiadfl  from  green  grapes,  as  is  now  very  frequently  done,  the 
)e-iVfty>  be  preferable  to  growing  the  YUae  u  ^nnxl  eXwu&w&kv 
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A  mode  of  espalier-training  is  vcrj'  perspicuously  described  in  the 
Enqlhh  Ganhner;  a  drawing  is  annexed,  and  from  it  I  have  taken 
the  figure  that  is  intended  to  illustrate  the  following  description. 

759.  Erection  of  an  Espalier-rail. — The  situation  and  aspect  of 
the  trellis  have  been  detailed  in  the  paragraph  No.  64f2 ;  the  mate- 
rials should  be  some  imperishable  wood ;  and  the  preference  ought 
to  be  given  to  that  of  the  Acacia,  Elder,  or  Laburnum.  Young 
trees,  with  clear  erect  stems,  six  or  seven  feet  long,  and  from  an  inch 
and  a-half  to  two  inches  in  diameter,  would  furnish  the  most  durable 
upright  stakes  for  the  rail. 

The  bark  being  removed,  the  lower  ends  are  to  be  painted  to  the 
extent  of  fifteen  or  eiirhteeii  inches,  with  coal-tar;  and  when  this  has 
become  dry,  the  stakes  are  to  be  driven  into  the  ground  so  deep  a« 
to  leave  one  inch  of  the  coating  of  tar  visible  above  the  surface.  In 
order  to  regulate  the  direction,  a  line  must  be  strained  very  tight, 
and  with  the  utmost  precision  along  the  site  of  the  intended  rail;  tho 
distances  between  the  uprights  are  next  to  be  measured,  and  marked 
with  small  sticks.  The  line  being  removed,  each  hole  is  to  be  made 
with  a  crow-bar ;  the  upright  is  next  to  be  placed  in  the  hole,  and 
driven  in  to  the  required  depth,  and  then,  the  stakes  are  to  be  joined, 
and  kept  in  a  line  at  the  top  by  a  rail  of  spine-oak,  or  an  iron  hoop, 
through  which  a  nail  is  to  be  driven  into  the  heart  of  each. 

I  think  that  a  double  coating  of  white  ])aiut  would  improve  the 
rail  in  ai)pearance,  and  tend  to  prevent  the  growth  of  those  mosses 
and  lichens  which  usually  infest  old  espalier  rails. 

For  apple  and  pear-trees  the  uprights  should  stand  about  nine 
inches  asunder ;  for  vines  double  that  distance  might  be  allowed, 
provided  that  small  rods  or  wire  were  affixed  horizontally  along  the 
trellis,  in  order  to  guide  and  support  the  iidvanciug  shoots ;  the  top 
rail  ought  in  every  case  to  stand  four  and  a-half,  or  five  feet  above  the 
level  of  the  ground. 

760.  Planting  and  trainiufj  the  Vines, — The  trees  may  be  raised 
from  cuttings  or  buds,  planted  at  once  in  tlie  places  where  ihoj  an 
to  remain ;  or,  each  vine  having  been  previously  rooted  in  »  pot,  will 
be  planted  and  treated  as  directed  by  Harrison  (see  No.  719).  The 
distance  between  vine  and  vine  must  be  sixteen,  or  rather  eightMft 
feet.  When  the  vine  is  planted,  treat  it  according  to  the  instruc- 
tions already  given,  but,  subsequently,  instead  of  leading  off  two 
horizontal  branches,  suffer  only  one  single  leader  to  attain  its  ntmost 
perpendicular  growth,  securing  it  to  the  espalier-rail  as  it  advanees, 
by  tyers  of  soft  bass  or  twine. 

761.  FivMt  Fwr, —  Winter  Pruning. — In  November,  When  tb 
yonitg  vine  has  shed  \ta  Yw^oa^  cml^  \\.  ^  lA  an  inch  fibovf  n  bud  Chat 
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ii  nearl J  even  with,  or  rather  belovr,  the  top  rail  of  the  trellis.  In 
tha  spring  following,  lead  off  four  shootfl  at  regular  distances  on  each 
side  of  the  central  stem,  and  rub  away  every  other  bud  or  shoot.  Train 
the  eight  shoots  horizontally  along  the  trellis,  and  if  in  the  course  of 
the  sumtner  they  extend  a  foot  or  more  beyond  their  prescribed  limits, 
suppose  to  ten  feet,  cut  them  back  to  about  eight  feet  six  inohes;  and 
when  they  sjurout  again,  let  them  be  again  stopped.  Remove  every 
lateral  side  shoot,  00  that  nothing  but  the  clear  branches  and  their 
leaves  remain. 

762.  BeoondyeoTy — Winter  pruning. — In  November,  oat  ©ff  the 
ends  of  the  branches,  leaving  each  eight  or  nine  feet  long;  and  the 
vine  will  now  appear  as  represented  in  figure  46. 

Fig.  4a 


In  order  to  prevent  crowding,  it  will  be  needful  to  prune  off  every 
alternate  shoot  i,  6,  6,  6,  at  the  lowest  bud  next  to  the  central  stem; 
and  in  the  spring,  the  four  remaining  shoots  will  send  out  a  young 
bearing  shoot  from  each  of  their  buds,  which  will  produce  one  or  two 
bunches  of  grapes.  The  shoots  are  to  be  cautiously  secured  to  laths,' 
placed  from  upright  to  upright,  at  convenient  distances,  and  when 
the  grapes  become  as  big  as  peas,  the  shoots  are  to  be  pinched  off  at 
one  bud  above  the  uppermost  bunch ;  at  the  same  time,  the  dusters 
ought  to  bo  thinned  out  with  a  fine  pointed  scissars,  to  the  extent  of 
at  about  one-fourth  of  their  berries.  This  remark  on  thinning  th^ 
fruit  applies,  however,  solely  to  tho  finer  sorts  of  grapes  for  the 
table,  and  on  such,  the  operation  ought,  I  think,  to  be  performed 
twice;  the  first  time,  as  above  described;  the  second,  about  a  month 
after  the  first ;  when  the  swelling  of  the  fruit  shall  determine  the 
proportion  of  berries  to  be  removed*  For  immature,  or  inferior  wine- 
grapes,  thinnings  out  would  not  be  required. 

Four  other  shoots  will  now  be  advancing,  two  on  each  side :  of 
these,  two  are  exhibited  at  s  s,  fig.  47.  In  the  drawing,  the  tree 
is  represented  at  two  distinct  periods  after  the  second  winter^s 
pruning.  This  is  done  in  order  to  avoid  needless  figures,  and  also 
to  enable  the  reader  to  observe  the  result  oi  t\iQ  o^t^^ci.Qxi  ^^^ 
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performed,     a,  a,  represent  two  of  the  four  brancfaea  corresponding: 
with  a,  a,  a,  it,  of  fig.  46 ;  of  which,  tvro  others,  on  the  right  hand 


of  the  central  stem,  are  seen  bearing  fruit,  n,  n,  are  two  of  the  four 
branches  ft,  b,  b,  b,  of  that  figure,  that  were  pruned  down  to  one  bud. 
8,  s,  are  two  branehea  advancing  from  such  buds,  to  supply  the 
bearing  wood  of  the  next  year;  they  are  to  be  trained  horizontally 
as  the  present  bearers  were  during  their  growth,  and  like  them,  are 
to  be  kept  clear  from  laterals  or  claspers ;  r,  r,  r,  ha.  indicate  the 
rods  or  laths  to  which  the  advancing  shoots  may  be  secured. 

763.  Third  and  subs^gitefit  ainter  pruningg. — Cut  down  all  the 
four  branches,  a,  a,  a,  a,  fig.  ifi,  which  bore  the  fruit  of  the  preced- 
ing summer,  to  tlie  lowest  bud  npon  the  young  shoot  on,  and  nearest 
to,  the  origin  of  the  branch.  This  will  be  to  lengthen  the  spur  aud 
its  butt  by  one  bud ;  but,  as  in  the  case  of  long  pruning,  other  shooti 
will  iu  the  oourse  of  time  be  protruded  either  from  the  base  of  the 
branch,  or  from  the  main  stem,  and  when  one  of  these  shall  be 
found  well  situated,  and  strong,  the  old  branch  may  be  entirely 
removed.  The  main  points  to  be  attended  to  in  pruning  «e — never 
to  leave  more  than  two  bearing  branches  at  full  length,  on  each  siil« 
of  the  main  stem ;  to  cut  down  the  two  alternate  branches  to  one 
bud,  or  to  the  lowest  bud  that  will  produce  a  strong  new  bearer; 
and  to  remove  all  weak  or  ill-placed  shoots.  -  The  figures  46  and  47 
are  to  be  taken  aa  the  future  guide,  with  the  consideration  that  the 
bearers  of  each  succeeding  year  are  to  be  produced  in  alternate  order, 
and  that,  too,  on  both  sides  of  the  main  stem. 

The  system  corresponds  with  that  of  Mr.  Hoare,  in  cutting  mt 
alternate  shoots ;  but  if  the  vine  do  not  stand  very  near  a  Mirtli 
wall,  it  is  not  adapted  to  our  chilly  summers,  unless,  indeed,  it  \» 
applied  chiefly  to  the  production  of  unripe  grapes  for  wine  making. 


5S9 


Part  IL 
OPERATIONS  IN  THE  FRUIT  DEPARTMENT. 

764.  Plant  fruit-trees,  if  it  be  needful,  but  planting  ought  to  be 
avoided,  if  possible,  at  this  unpropitious  season. 

Pruning  in  very  open  weather  may  be  attended  to,  if  time  press. 

JFruiis  should  be  protected  from  frosts.  Lay  long  litter,  or  straw, 
as  mulch,  between  the  rows  of  strawberry  plants.  Cover  the  roots 
of  vines,  peaches,  nectarines,  &c.,  with  littery  manure,  or  spent 
tanner^s  bark. 


MISCELLANEOUS. 


765.  Pi'une  deciduous  shrubs,  cutting  out  entirely  all  superfluous 
shoots ;  then  fork  the  ground. 

Protect  by  littery  manure  the  roots  of  tender  shrubs.  Clean 
grasB-lawns,  and  gravel-walks,  and  remove  litter  of  every  kind. 

^^  Collect  leaves  of  trees  of  all  sorts,  and  lay  them  in  large  heaps 
to  rot  for  vegetable  mould.  If  you  intend  to  make  hot-beds  of  them, 
they  should  be  raked  together  when  they  are  not  wet ;  but  if  you 
intend  them  for  rotting  only,  they  must  be  brought  together  as  wet 
as  possible.'" — (M'^Phael.)  Collect  also  fresh  meadow-soil  with  turf 
and  weeds,  intended  to  form  compost  for  fruit-borders.  Mix  these 
with  cow-manure,  and  a  moderate  sprinkling  of  salt  (457). 


THE  NATURALISTS'  CALENDAR. 

DECEMBER. 

Ayebage  height  of  the  barometer,  about  29|^  inches. 
Ditto  thermometer,  40  or  41  degrees. 

In  the  second  and  third  teeek^  early  young  lambs  are  dropped ; 
moles  (  TalpcB  Etiropece)  throw  up  hillocks. 

Fourth  ieeeky  blackbird  (turdus  merula)  is  sometimes  heard  to 
sing  in  very  mild  seasons.     Red-breast  (motacilla  rubicola)  sings. 


APPENDIX. 


ON  THE  FOBCINO  OPERATIONS  OF  THE  GARDEN. 

Under  the  term  of  fbroing,  are  comprised  all  those  processes  which  are 
egaa,  carried  on,  and  perfected  by  the  stimulus  of  artificial  heat,  whether 
lat  heat  he  produced  by  the  power  of  fire,  acting  through  the  channel  of 
ndca-flues,  or  by  the  medium  of  hot  water,  and  by  beds  of  tan,  ferment- 
ig  leares,  or  stable  manure,  with  or  without  the  assistance  of  hot  linings. 
Kittct  son-heat^  whatever  be  its  power,  is  not  considered  as  an  instru- 
lent  of  forcing,  although,  in  point  of  efficiency,  it  is  incomparably  the 
ipmor  agent.  We  conform  to  terms,  while  we  admit  their  improper 
pplicafion. 

Solar  heat,  were  it  always  present,  would  be  more  than  sufficient  to 

xtry  on  erery  operation  suitable  to  the  yaripus  seasons  of  the  year ;  but 

it  ia  not  under  our  control,  or  at  our  command,  it  becomes  needful  to 

site  a  degree  of  artificial  heat  from  radiating  surfaces,  which  shall 

Hoaeh  to  a  medium,  (or  mean,)  between  that  of  the  utmost  power  of 

•nn  at  mid-day,  and  the  greatest  degree  of  cold  during  night,  both 

ng  through  glass,  upon  an  enclosed  atmosphere.     This  definition  is, 

laps,  little  more  than  an  approximation  to  the  fact ;  neyertheless  it  it 

9  certain  that,  in  a  clear  day  of  mid-winter,  the  power  of  the  *rays  ia 

MiTt;    far  exceeding  that    (speaking   coniparatiyely)   of   climates 

in  the  tropics*,  or  which  is  manifested  during  the  hottest  seasons  of 

Uitudes.     It  is  by  no  means  unusual  to  see  the  mercury  in  a  closed 

raised  in  the  shade  to  105 — 110%  while  the  external  atmosphere  is' 

I  whereas  in  August  there  might  be  some  difficulty  to  raise  the 

ftl  temperature  of  a  house  to  100  ,  at  the  very  moment  when  the 

d  instrument  marked  80*^.     This  is  one  of  the  mysteries  of  light ; 

1%  is  not  uncommon  in  the  neighbourhood  of  Loudon  for  a  thennometer 

n  Uie  Bun  to  rifie  50°  of  Fahrenheit  above  one  in  the  ^hacle.     At  Cumana, 

it  never  found  the  8un*s  rays  to  have  the  effect  of  raisiug  the  thermometer 

a  6*  or  ?*•    Nearer  the  pole  the  energy  of  the  solar  rays  appears  to  be 

ter  than  in  this  climate.    Between  latitude  80^  and  QV,  Captain  Scoresby 

%t  the  thermometer  was  18^  below  freezing  on  one  side  of  the  ship,  whilst 

ler  the  pitch  was  heated  to  a  temperature  of  90*  or  100*." — Penn^  Cpelo* 


592  APPENDIX, 

it  is  one  among  a  tliousand  wliich  challenges  inquiry,  and  claims  ^^  the 
superlative  of  praise." 

Having  thus  generalized,  the  first  subject  ^hich  demands  particular 
notice  is: — 

THE  VINERY. 

This  is  the  most  important  erection  of  the  forcing  department,  and  in  its 
structure  varies  exceedingly.  It  is  proposed,  in  the  present  article,  to 
assume  as  a  model  a  house  erected  for  the  express  purpose  of  forcing  an 
early  crop  of  grapes  upon  vines  in  pots,  to  be  succeeded  by  another  later, 
or  July  crop,  from  vines  grown  in  the  house,  and  trained  horizontally 
under  the  glass.  Every  amateur  ought  to  be  acquainted  "with  the  method 
of  erecting  forcing  houses ;  and  were  he  himself  to  take  tools  in  hand, 
make  and  frame,  glaze  and  paint,  the  wood-work,  while  superintending 
the  bricklayer,  (who  ought  to  be  a  handy,  adroit,  jobber,  at  day-wages, 
amenable  to  the  will  of  his  employer,)  he  would  speedily  ascertain  how 
comparatively  small  an  outlay  need  to  be  incurred. 

The  heating  of  the  house,  steadily  and  efficiently,  is  the  most  material 
consideration  ;  beciiuse,  before  a  brick  is  laid,  the  proprietor  should  have 
fully  arranged  his  plan,  otherwise  he  may  find  himself  at  a  loss,  and 
hampered,  just  at  the  period  when  his  operations  ought  to  commence. 

After  all  that  has  been  asserted  and  written  upon  steam  and  hot 
water,  it  should  appear  tliat  a  well-constructed  brick  flue  is  equally 
qualified,  and  with  more  economy,  to  produce  an  ample  and  dumhie 
radiation  of  heat  throughout  every  square  inch  of  the  vinery.  Bat  if, 
with  all  the  pretended  disadvantages  of  the  old  smoke  flue,  the  foregoing 
assertion  has  been  borne  out  by  experience,  what  will  be  said  now,  that 
a  discovery  has  been  announced  which  is  calculated  to  produce  the 
complete  combustion  of  all  the  smoke  of  the  furnace,  at  a  very  trifling 
expense,  but  with  the  saving  of  nearly  half  the  fuel. 

The  invention  is  just  published,  (August,  1838,)  and  patents  hare 
been  secured ;  but,  what  is  more  to  our  purpose,  a  friend,  on  whom  the 
utmost  reliance  can  be  placed,  has  examined  the  furnace,  seen  it  in  foil 
action,  and  prored  its  capability,  under  conditions  apparently  the  noit 
adverse,  to  substantiate  its  utmost  pretensions. 

In  investigating  one  of  the  furnaces,  he  saw  the  fire  dhaiged  with  a 
quantity  of  moistened  coals,  which  produced  a  complete  doud  of  smoke 
from  the  chimney.  At  that  moment,  wHh  the  door  open^  by  merdj 
forcing  a  volume  of  steam  upon  the  coals,  from  a  fan-shaped  jet,  deem- 
posilion  was  effected ;  the  elements  of  the  rvatery  vapour  acted  irpos  tk 
gmoke^  and  by  electrolytic  attraction  converted  them  into  itMm  la' 
carbonic  add,  attended  mt\L  \bfe  dsreloijement  of  much  additioMl  ha^ 
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A  imail  boiler  could  be  added ;  or,  ni'hat  is  better,  a  cast-iron  furnace,  of 
the  simplest  form,  with  a  boiler  attached  to  it,  in  the  manner  of  the 
patent  cooking-ranges,  might  be  furnished  with  a  steam-pipe,  and  its 
fan-like  perforated  jet,  and  be  adapted  to  every  flue  with  little 
expense*. 

These  are  little  more  than  crude  hints,  which  may  easily  be  improved 
upon;  but,  assuredly,  if  our  hot-houses  can  be  thus  heated  by  flues, 
deprived  of  smoke,  every  advantage  of  heat  and  moisture,  by  means  of 
vaporisation  from  pans  or  troughs  standing  upon  the  flues,  can  be  com- 
bined with  the  wisest  economy  of  money. 

Next  in  importance  to  the  furnace  is  the  slope  of  the  glass  lights. 
This  ought  not  to  be  less  steep  than  40^,  nor  need  it  exceed  4.5°;  it  will, 
in  the  latter  case,  form  a  right  angle  with  the  back  wall ;  which  ought 
always  to  be  made  the  standard  of  calculation.  The  solar  rays  will  thus 
&11  perpendicularly  upon  the  glass,  or  nearly  so,  at  the  season  of  the 
venial  equinox ;  and  thus,  in  early  forcing,  be  pretty  equally  distributed 
over  the  vines  between  the  rafters,  conferring  vital  energy  upon  the 
foliage,  and  stimulating  into  activity  every  developement  of  the  growing, 
as  well  as  the  fruit-bearing  plant. 

The  most  equable  temperature  of  a  vinery  is  promoted  by  adopting 
that  method  of  laying  the  bricks  which  is  styled  cellular  work,  particu- 
larly at  the  back  wall  of  the  house.  By  this  method  the  bricks  are  laid 
<m  their  edges, — two  lengthways,  and  one  across  the  ends  of  the  other 
two,  leaving  a  space  or  cell  between  the  four.  The  cellular  wall  is 
described  and  figured  at  No.  465,  Section  I,  page  413,  September.  It 
economizes  bricks;  the  building,  though  lighter,  is  thereby  rendered 
more  strong;  and  the  plate  of  air  contained  within  the  cells,  when  once 
heated  by  fire,  or  by  the  sun's  rays,  retains  its  increased  temperature 
during  many  hours.  I  have  repeatedly  had  occasion  to  allude  to  this 
eircumstaace  elsewhere ;  and  having  erected  a  house  upon  the  principles 
thus  detailed,  can  attest,  upon  experience,  its  utility  during  the  rigorous 

frost  of  1838. 

,  Vineries  differ  in  extent;  but  thirty-six  feet  in  length,  by  seven  feet  in 
breadth,  inside  measure,  are  good  proportions  ;  the  height  of  the  brick- 
irall  must  be  such  as  to  provide  for  the  slope,  and  allow  of  head-room 
below  the  trellis,  and  then 'it  will  be  of  little  consequence  whether  the 
lights  rest  on  a  front  wall,  eighteen  inches  or  two  feet  high ;  on  a  wall- 
plate,  over  a  glazed  front;  or,  finally,  descend  to  within  a  few  inches 

*  By  suggesting  this  mode  of  adaptation,  I  deprecate  any  attempt  to  infringe 
UpOB  the  right  of  patent ;  but  surely  the  proprietors  will  turn  their  attention 
Seriously  to  the  assistance  which  they  may  render  to  the  proprietors  of  forcing- 
haamem  -  now  especially  as  foreign  competition  has  materially  reduced  the  prices  of 
^wLim  but  net  the  expenses  of  junction. 
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above  the  surface  of  the  ground.     In  the  front  and  end  walls  four-inch 
work  will  he  quite  sufficient. 

A  house  erected  hy  Mr.  Carrington,  of  Missenden  Abbej,  chiefl/  for 
vines  in  pots,  is  about  fifty  feet  long ;  the  lights  slope  nearly  to  the  ground, 
and  the  rain  which  falls  upon  them,  passes  along  a  gutter-pipe  into  a 
sunk  reservoir,  close  at  hand.  A  tank  is,  in  fact,  an  indispensable 
appendage.  This  vinery  was  at  first  heated  by  a  single  flue  j  in  front  of 
it  is  a  trellis  to  support  the  pots:  this  flue  now  returns  along  the  back  wall. 

The  best  building-materials  are  the  cheapest.  Thus,  my  vinery  was 
built  with  the  finest  red  bricks,  made  in  the  neighbourhood.  About 
0,000  will  be  required  if  the  back  wall  be  cellular ;  and  these,  at  40*. 
per  thousand,  cost  12/.  Fifteen  bushels  of  strong,  recently- burnt  lime, 
and  three  or  four  times  the  quantity  of  gritty,  road  sand,  will  be  reqmred 
at  the  least ;  but  these  can  be  purchased  and  carted, — the  former  at  Qd. 
per  bushel,  the  latter  for  a  few  shillings. 

The  timber  should  pomprise  battens^  each  two  and  a-half  inches  thick, 
seven  inches  broad,  and  twenty  or  twenty-One  feet  long.  Of  these  the 
rafltcrs  and  wall-plates  will  be  constructed.  The  quality  of  the  batten 
is  generally  very  good;  the  wood  is  full  of  turpentine,  and  therefore 
durable.  The  cost,  at  Ad.  per  foot  run,  is  0;r.  8cf.  or  Ts.  For  the  sashes, 
the  plate  on  which  the  rafters  rest,  the  door  and  frame,  deah  three 
inches  thick  are  used.  They  arc  to  be  sawed  into  boards,  one,  one  and  s- 
half,  and  two  inches  thick  for  the  frames  and  bars  of  the  lights  ;  and  into 
"  stuff,"  four  by  three,  for  the  jaumbs  and  wall-plate.  A  twelve-feet  deal 
costs  6.r. 

The  sliding  lights  will  be  double,  in  pairs ;  the  lower  range  is  to  be 
fixed ;  not,  however,  by  nails  or  screws,  but  hy  wooden  stops,  made  to 
fall  against  the  front  plate.  By  pushing  up  the  lights  a  few  inches  to 
relieve  the  stop,  each  can,  as  wanted,  be  slided  down  and  removed.  The 
upper  lights,  which  overlap  the  rails  of  the  lower  range,  may  all  be  made 
to  slide,  being  secured,  and  the  opening  regulated  by  spring  catches;  or 
the  alternate  lights  only  may  slide,  the  others  being  secured  by  strong 
brass  eyes,  screwed  into  the  side  stiles,  to  receive  pins,  that  pass  into  the 
rafters.  By  removing  a  pair  of  these  pins,  the  light  can  be  taken  down 
without  much  trouble.  In  a  word,  for  the  convenience  of  paintilig  and 
repairs,  all  should  be  made  moveable  without  much  trouble. 

The  lights  should  not  be  less  than  a  yard,  nor  more  than  three  ftct 
six  inches  wide ;  the  bars  to  be  cut  out  of  1^-inch  staff,  an  iilch  thick 
before  planing ;  the  rabatcs  to  receive  the  glass  are  half  an  inch  deep  bj 
one  quarter  of  an  inch  wide  on  each  side  of  the  mid-rib :  this  will  sdnik 
of  a  sufficient  bedding  of  putty. 

Ghiss  is  now  dear ;  in  1835,  squares,  (or,  as  they  an  styled,  qnairio^) 
5^  inches  by  S^i  ™Hi^^  ^^  i^mic\am&  \tx  "Woter-hine  at  B^rf.  flie 
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foot,  subject  to  a  discount  of  10  per  cent,  for  money;  subsequently,  the 
price  was  raised  to  7^-?  then  to  9f/.,  or  more,  without  any  discount* 
Putty  costs  about  16*.  the  cwt. ;  white  lead,  5d,  per  pound;  and  linseed 
oil  about  4s.  6d.  per  gallon. 

Painting  ought  to  be  carefully  attended  to ;  and  the  first  process, 
after  knotting^  (that  is,  corering  the  knots  with  a  mixture  of  glue  and 
red  lead,)  is  to  prime  every  part  of  the  wood- work  with  the  following 
materials: — To  each  pint  of  the  best  linseed-oil,  add  three  ounces  of 
finely  lerigated  litharge.  Let  it  be  perfectly  ground,  and  intiitiately 
mixed,  at  first  with  a  small  proportion,  and  then  by  degrees  incorpordtfed 
with  the  whole,  of  the  oil. 

The  priming  tends  to  saturate  the  surface  of  the  wood  with  an  oil, 
which  is  rendered  drying  by  its  attraction  of  the  oxygen  of  the  litharge ; 
and  thus  less  real  paint  is  required  to  coyer  and  secure  the  wood. 

The  sashes  must  be  primed  only,  before  they  are  glazed ;  and  when 
the  putty  has  set  and  become  firm,  they  may  be  painted. 

All  the  wood-work  within  the  house,  and  therefore  the  inner  side  of 
the  lights,  should  be  painted  white^ — twice  in  oil.  For  the  external 
work  a  light  drab,  or  stone-colour,  is  in  erery  respect  most  appropriate. 

In  preparing  white  painty  one  pound  of  the  best  white  lead,  ground  in 
(nlf  will  generally  be  found  to  take  seven  ounces  of  oil ;  with  these  a 
quarter  of  an  ounce  of  levigated  litharge  is  to  be  incorporated  as  a  dryer. 

The  gtane  colour  may  be  varied  in  tint  acccH'ding  to  fancy;  but  one  of 
good  appearance  and  sound  quality  is  made  by  grinding  together  three 
drachms  troy  ef  the  best  Turkey  umber,  one  drachm  of  red  lead,  and  a 
quarter  of  an  ounce  or  three  drachms  of  litharge,  in  a  sufficient  quantity 
of  oil,  adding  them  to  a  pound  of  white  lead,  mixed  up  as  the  white  paint, 
with  rtten  ounces  of  linseed  oil. 

Green  is  a  bad  colour  fbr  outside  work ;  it  harmonizes  with  no  one 
thing  about  it,  and  it  possesses  few  of  the  qualities  which  constitute  what 
is  called  *^a  body  colour." 

If  any,  if  not  all,  the  colours,  can  be  purchased  of  oilmen  or  druggists* 
ground  in  oil,  and  of  the  consistence  of  white  lead.  If  thfese  be  employed, 
little  grinding  with  the  mullcr  and  slab  will  be  required ;  btit  the  quan- 
tities and  proportions  must  be  regulated  by  trials. 

When  a  suitable  tint  is  decided  upon,  the  work,  after  the  priming 
has  become  thoroughly  dry,  is  to  be  painted  twice ;  each  coat  shotlld  be 
laid  oH  evenly,  and  the  covering  perfected  by  labour  with  the  brush  and 
sashrtool,  not  by  daubing  with  a  volume  of  paint ;  which,  instead  of 
securing  the  wood,  causes  smearing  and  blistering,  with  much  waste. 

It  must  be  remembered,  that  a  coat  of  paint  given  every  autumn 
repays  itself;  but  two  coats  should  b6  applied  iii  the  painting  of  the 
feeMid  season. 


696  APPENDIX. 

We  have  alrewly  alluded  to  the  fire-place ;  but  //in/, — as  connected 
with  the  flue, — requires  the  minutest  attention.  A  good  draught  must 
be  provided  for,  whether  the  smoke  be  retained  and  pass,  or  be  consumed 
by  the  agency  of  steam.  The  leading,  goTeming  principles  of  an  active 
flue  are  the  following: — 

1st.  The  furnace  must  be  sunk  lower  than  is  any  jjart  of  the  flue 
throughout  its  course. 

2nd.  The  neck^ — or  that  part  which  connects  the  fire-place  with  the 
proper  horizontal  flue, — must  rise  throughout  its  course  ;  tmd  the  steeper 
the  ascent  the  greater  will  be  the  rush  of  rarefied  air.  Perhaps  the  most 
certain  draught  will  be  secured  by  contracting  the  neck  gradually ;  thus, 
— suppose  the  furnace  to  be,  at  its  base,  four  feet  below  the  floor  of  the 
house  and  the  bottom  course  of  the  flue :  that  the  external  face  of  the 
furnace  project  one  foot  beyond  that  of  the  back  wall  of  the  house :  and 
that  the  fire-place  be  one  foot  above  the  bottom  of  the  ash-pit,  and  from 
eighteen  inches  to  two  feet  long : — then,  from  the  bottom  of  the  bars  to 
the  entrance  of  the  flue,  inside,  the  rise  will  be  three  feet ;  and  if  we 
calculate  the  breadth  of  the  fire-place  at  ten  inches,  and  its  lieight  above 
the  bars  at  twelve  inches,  the  neck  should  be  contracted  on  its  four  sides, 
like  a  rerersed  hopper ;  till,  at  the  distance  of  about  eighteen  inches  from 
its  exit,  its  proportions  are  reduced  from  twelve  inches  by  ten  to  eight 
inches  by  six.  It  may  then  gradually  expand  till  it  lose  itself  in,  and 
become  one  with,  the  flue. 

The  equable  distribution  of  heat  is  of  consequence ;  therefore  I  place 
the  furnace  of  my  vinery  near  the  centre  of  the  back  wall,  and  not  pro- 
jecting far  from  it.  In  this  situation  a  portion  of  heat  from  the  fire  will 
circulate  among  the  air-cells  of  the  wall ;  while  the  depth  of  the  fire 
below  the  floor  will  prevent  any  danger  of  burning  heat;  and  tlie 
extreme  action  will  be  tempered  by  the  length  and  expansion  of  the 
neck. 

It  is  believed  by  many  that  the  flue  of  a  vinery  acts  most  efficicntlr, 
when  it  is  built  of  two  courses,  one  returning  over  the  other,  and  situated 
near  the  middle  of  the  house  throughout  its  length.  In  the  event  of  the 
combustion  of  the  xmoke^  I  incline  to  recommend  the  adoption  of  this 
method.  The  under  course  will  then  receive  the  force  of  the  iiie,  and 
will  communicate  its  great  heat  to  tlic  bottom  of  the  upper  course,  which 
returns  over  it  to  deliyer  its  vapours  into  a  chimney  at  the  end  of  the 
house.  If  this  construction  be  adopted,  the  fire-place  must  be  at  one  lad 
of  the  back  wall,  so  that  the  double  flue  may  extend  the  whole  len^  of 
the  hoote ;  the  chimney  then  will  stand  close  to  the  furnace. 

When  two  separate  coarses  are  preferred,  the  first  leceiTet  the  ncdc, 
leaving  it  at  a  right  angle,  and  proceeding,  right  or  left,  to  one  end  of 
the  house ;  this  Gouxae  i«  U>  \>«  b^^  of  three  bricks  laid  flat,  and  covered 
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with  plane  tiles ;  and  those,  with  another  conrse  of  foot-paying  tiles.' 
At  the  end,  the  flue  will  take  a  turn,  and  pass  nearer  to  the  front  wall, 
leaving  a  considerable  space  between  itself  and  the  first  course  to  which 
H  will  be  parallel.  After  running  nearly  the  entire  length  of  the  house, 
it  will  take  a  second  turn,  and  enter  the  cliimnejr.  The  second  course 
should  be  constructed  of  the  same  internal  dimensions  as  the  first,  i.  e., 
nine  inches  in  depth  by  six  in  width  in  the  clear ;  but  the  sides  should 
be  built  of  two  bricks  on  their  edges,  and  covered  with  nine-inch  paving 
tiles ;  each  to  have  an  inch  and  a-half  bearing  on  the  courses  of  the  flue. 

Every  part  of  the  flue  must  rest  upon  a  flooring  of  bricks,  grouted 
and  bedded  in ;  and  its  internal  surface  should  be  securely  pargetted  with 
lime  and  cow-dung. 

The  house  being  finished,  the  walls  and  flue  should  be  brushed  over 
with  a  wash  made  of  the  softest  mortar,  consisting  of  lime  and  sharp  sand 
only,  beat  up  with  half  a  pound  of  flowers  of  sulphur ;  adding  hot  water 
sufficient  to  reduce  it  to  the  consistence  of  cream.  A  little  fresh-slaked 
lime  will  add  whiteness,  if  that  be  required.  Painting  will  complete  the 
operations. 

I  have  thus  spoken  of  the  erection  ;  but  there  is  one  point  to  which 
no  reference  has  been  made,  though  it  must  be  attended  to  before  a  brick 
is  laid :  I  allude  to  the  bed  which  the  vines  are  to  grow  in,  generally 
styled  the  vine  border.  It  may  happen  that  the  soil  of  the  garden  will 
be  exactly  suitable  ;  and  if  so,  no  fresh  material  will  be  required ;  but  if 
otherwise,  all  the  earth  should  be  removed  from  the  site  of  the  intended 
erection,  and  also  from  an  equal  extent  of  ground  in  front  of  it.  Great 
depth  is  not  required,  but  two  feet  is  not  too  much.  Perfect  drainage  at 
the  bottom  is  indispensable,  and  may  be  provided  for  by  laying  the  bottom 
on  a  gentle  slope,  and  digging  a  trench  along  the  front  a  foot  deeper, 
filling  it  with  stones,  brickbats,  and  lumps  of  chalk,  covering  the  top  with 
fiat  pieces  of  slab-stones.  If  the  soil  rest  upon  chalk  or  gravel,  the 
excavated  space  need  not  be  paved ;  but  if  it  be  clayey,  a  four-inch 
stratum  of  brickbats,  rubbish  from  lime-kilns,  or  stones,  should  be  laid 
entirely  over  it,  and  be  beaten  solid.  Upon  this  foundation,  coarse, 
turfy  sods  should  be  placed  inverted,  then  turves  of  the  same  loam 
chopped  smaller :  among  these  a  liberal  supply  of  coarsely-smashed  bones 
may  be  distributed.  The  uppermost  soil  should  consist  of  sandy,  fibrous, 
loam,  abounding  with  grit,  that  will  never  clod,  or  bind  hard,  under  the 
influence  of  rain  or  sun.  If  bone-dust  be  used,  it  might  be  introduced 
in  this  stratum ;  I  cannot,  however,  speak  of  it  experimentally. 

The  bed  being  formed  and  settled,  the  vinery  may  be  erected ;  its 
front  wall  resting  upon  arches,  if  required  for  support,  or  for  the  con- 
yenience  of  a  water- tank  beneath  them. 

Tke  vine*  to  furnish  the  main  crops  should  be  raised  in  yA%  ^  VvgaX» 
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soil,  by  bending  into  tlicni  any  fine  young  rods  of  approved  varieties,  at 
tbe  commencement  of  the  forcing  season.  If  the  shoot  be  fixed  firmly 
in  the  pot,  three  or  four  inches  deep,  roots  will  speedily  be  produced ;  and 
whenever  the  pots  become  full,  the  plants  may  be  transferred  to  the  soil 
of  the  border  within  the  house,  lliis,  however,  is  a  work  of  preparation, 
which  ought  to  be  foreseen  in  time.  Many  persons  purchase  vines  of 
nurserymen  ;  these  are  usually  single  rods,  from  stooU  of  one  year's 
growth.  Sometimes  they  arc  rootless ;  and  of  this  gardeners  complain, 
and  not  without  good  reason  :  for  it  causes  great  loss  of  time,  the  plants 
making  little  progress. 

The  vines^  however  they  be  procured,  should  be  planted  inside ;  for, 
the  atmosphere  being  equable  in  tcmpemture,  the  stem  becomes  excited 
simultaneously  with  the  branches.  If  the  roots  wander  externally,  the 
deep  covering,  applied  at  the  time  of  forcing,  protects  them  ;  but  it  is 
not  so  if  the  collar,  and  a  foot  above  it,  be  subjected  to  ro/r/,  while  a  high 
temperature  is  in  full  activity  within. 

Ohjecis  of  forcing. — These  are  multiform.  Some  persons  affect  an 
early  ci-op  of  grapes,  to  be  ripe  in  March  ;  and  the  time  has  been  when 
3/ ,  or  more,  could  be  obtained  for  a  single  pound  of  the  finest  black 
grapes  at  that  early  season.  It  is  worthy  of  notice  that  in  the  year  1838, 
in  March,  the  best  black  Hamburgh  grapes  were  sold,  in  Covcnt  Garden, 
at  Is.  iki.  or  2s,  per  pound.  Such  is  now  the  effect  of  free,  foreign 
intercourse.  Very  early  forcing  becomes,  therefore,  valueless;  and  as 
the  process  is  not  only  extremely  expensive,  but  injurious  to  the  vines  in 
consequence  of  the  great  excitation  employed  at  an  unnatural  season, 
the  sooner  it  is  relinquished  the  better. 

The  pei-iod  of  pecuniary  remuneration,  if  it  now  merit  that  term  at 
all,  is  restricted  to  the  month  of  j^Iay,  when  we  find  the  price  quoted  at 
Covent  Cf arden  to  have  been  from  1 2s.  to  8^.  per  pound,  for  the  best 
black  Hamburghs ;  all  other  varieties,  including  those  with  musky  flavour, 
as  the  Frotignacs,  being  of  no  power  at  all  in  the  market. 

Among  the  black  grapes  for  domestic  culture,  however,  we  may  aafely 
include  three  noble  vines,  now  to  be  alluded  to  :  namely, — First.  The 
Frankendale,  or  Frankenthal,  thus  described  at  No.  18  of  Qcoige  lindley'f 
Catalogue  in  his  Guide  to  the  Orchard^  <^<c.,  p.  1 97*  '^  Bunches  toleiaUj 
large,  with  small  handsome  shoulders,  a  little  resembling  the  blade 
Hamburgh.  Berries  somewhat  oval,  but  flattened  at  the  head,  when  it 
18  umeh  broader  than  at  the  stalk ;  and  when  fully  ripe  they  are  indented 
on  the  sides,  as  if  by  pressure  of  the  finger  and  thumb.  Skin  deep 
purple,  approaching  to  black,  covered  with  a  thin  bloom.  Flesh  tender. 
Juice  sweet,  rich,  and  of  excellent  flavour."  The  tree  is  not  ^Jfafiipjl^  to 
the  Ilnmburgh,  but  its  habit  appears  to  bo  more  slender  and  drlirsK 
This  1  bsLxe  proved  by  inaxc\iVii^¥i«akfiiidale  and  Hambmgli  green  riMwC% 
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ia  J  837)  upon  Ilambargh  and  white  Frontignan  stocks,  growing  in  one 
bed,  and  atarting  into  action  at  the  same  period  in  ]  838.  The  Fxanken* 
dale  rods  were  inyariabiy  of  less  vigorous  growtli  than  their  competitors, 
the  Hamburgh.  This  comparatively  slender  growth  may  be  very  fiptly 
expressed  by  the  botanical  term  '  gracilis,' 

Second.  The  true  black  Hamburgh  first  brought  into  England  by  Mr« 
>Vamer,  of  Rotherhithe,  in  1724.  ^^  A  great  bearer,  always  perfect,  and 
regularly  formed.'' — Lindlby,  1 93.  Fashion  and  fancy  have  also  stamped 
the  character  of  this  variety,  and  pronounced  it  the  ^^  sine  qua  non" 

Third.  The  West's  Si.  Peters, — that  variety  described  by  Mr.  Oldacre. 
Its  characteristic  marks  are,  a  purplish  tint  of  the  half-ripe  wood  and 
footstalks  of  the  leaves,  llie  foliage*  is  glossy  on  the  lender  side  ;  of  a 
rich  full  green  on  the  upper  side ;  each  leaf  being  irregularly  divided  into 
five  lobes,  and  not  deeply  toothed. 

These  three  vines  will  furnish  the  vinery.  Some  definite  plan  must 
be  laid  do^vn  and  acted  upon,  according  to  the  views  of  the  proprietor. 
The  one  I  shall  describe  particularly,  embraces  a  double  object.  The 
Juti  is  to  obtain  a  moderately  early  crop  from  twenty  or  more  vines 
growing  in  pots,  and  from  four  vines  planted  in  the  bed  within  the  house. 
The  second  is  to  obtain  a  late  crop  from  two  vines,  planted  in  the  exterior 
border,  one  at  each  of  its  ends.  The  West's  St.  Peter  s  is  impatient  of 
early  forcing ;  but  if  excited  about  the  middle  of  April,  and  carried 
thropgh  its  first  stages  by  steady  heat,  till  the  grapes  become  the  size  of 
peas,  an  admirable  crop  may  be  expected.  I  saw  in  the  summer  of  1838, 
upoii  ^  young  vine,  occupying  not  more  than  two  lights  of  a  vinery,  200 
bunches  of  very  fine  and  promising  clusters.  The  berry  when  ripe  is  of 
intense  purple,  the  skin  is  extremely  delicate,  the  pulp  luscious,  abound- 
ing with  saccharine  juice,  though  not  highly  flavoured.  This  vine, 
>  therefore,  is  ex^tly  suitable  to  the  object.  It  should  be  exposed  to  the 
open  air,  ^d  thus  retarded  till  the  period  of  late  forcing,  though  duly 
protected  irom  severe  frost  by  matting ;  because  we  have  been  instructed 
by  the  winter  of  1838,  that,  when  the  mercury  descends  from  two  to 
lix  degrees  below  zero,  vines  may  be  killed  to  the  ground  by  extreme 
firpi^,  attended  with  alternations  of  hot  sun. 

In  forming  our  six  vines  from  the  rooted  layers,  it  will  be  advisable 
to  plant  the  Hamburghs  and  Frankendales  at  equal  distances,  near  the 
haok  wall,  as  soon  as  they  have  filled  their  pots  with  a  ball  of  roots ;  being 
eveful  to  separate  and  extend  the  fibres,  spreading  them  out  in  all 
directions,  at  a  depth  below  the  surface  very  little  exceeding  that  of  the 
pot  Upon  the  roots  a  layer  of  leaf-screenings,  mixed  with  one-third  of 
washed  road-sand,  may  be  laid ;  and  over  that  two  or  three  inches  of 
tha  earth.  Water  in  abundance  should  be  poured  over  the  soil  above 
the  lAOtj  ai^d,  finally,  the  ground  about  the  stems  m«st  be  k\%\kd.    V\ 
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is  probable  that  the  trees  will  not  grow  much  during  tho  season ;  bat  if 
they  be  healthy,  and  skilfully  planted,  they  will  not  fail  to  make  way 
underground,  and  should  be  cut  back,  at  the  fell  of  the  leaf,  to  the  two 
lowest,  prominent  eyes,  above  the  surface.  The  cut  is  to  be  made  in  a 
slope,  corresponding  with  that  of  the  uppermost  bud,  but  an  inch  and  a 
half  above  it.  These  directions  will  equally  apply  to  the  two  West's  St. 
Peter's ;  with  this  diflerence  only,  that  they  are  to  be  planted  in  the  outer 
border,  the  stems  being  introduced  through  an  opening  in  the  front  or 
side  wall,  near  the  comers,  to  which  a  stout  board  and  frame  is  adapted. 

The  vinos  must  be  cut  down  in  autumn  at  a  point  that  will  permit 
the  introduction  of  the  stems  at  the  season  of  forcing ;  and  then  a  notch 
being  made  in  each  of  the  boards,  at  the  part  where  the  stems  enter,  they 
arc  to  be  fitted  to  their  frames  and  secured  by  turn-buttons.  As  the 
notches  will  be  somewhat  wider  than  the  stems,  a  bandage  of  moss  should 
be  ap2>1ied,  to  close  the  openings,  and  prevent  the  abrasion  of  the  bark. 

Vines  raised  from  strong  shoots,  skilfully  planted,  and  cut  down  oiico 
before  the  sap  is  in  motion,  will  not  require  to  be  so  treated  a  second 
time.  From  the  two  eyes  it  is  probable  that  two  shoots  will  be  produced ; 
these  must  be  permitted  to  grow  till  it  is  seen  which  will  be  the  stronger ; 
and  in  the  mean  time  the  shoot  will  acquire  some  firmness  of  texture, 
and  losu  that  extreme  tenderness  which  renders  it  liable  to  be  injured  by 
the  slightest  degree  of  force.  The  stronger  of  the  shoots  should  be 
selected,  and  the  other  removed ;  it  will  grow  rapidly,  and  may  attain 
twenty  feet  in  length,  and  a  diameter  of  full  half  an  inch,  in  the  first 
season.  When  the  wood  shall  become  firm,  the  stump  left  can  be  cut 
back,  in  a  sloping  direction,  close  to  the  new  shoot,  and  the  wound  ^vill 
heal  perfectly. 

If  the  vines  break  weakly,  and  the  shoots  be  proportionately  slender, 
another  year  must  be  allowed,  and  the  vines  cut  back  again.  Whenerer 
strength  of  stem,  and  prominent,  close-set  eyes  are  attained,  the  shoot 
maybe  permitted  to  grow  till  it  become  slender  at  the  apex;  then,  it 
should  be  stopped,  by  pinching  off  the  extreme  point.  ThiB  operation 
will  give  substance  to  the  entire  rod,  and  cause  all  the  buds  to  enkigCi 
Lateral  shoots  will  be  developed,  which  should  be  cut  back  in  sucoeanon, 
to  their  lowest  bud,  as  they  attain  three  joints.  In  this  way,  all  latenls 
should  be  treated  at  all  times;  claspers  or  tendrils  being  remoyed aftthej 
appear.  After  a  first  stopping,  the  foremost  secondary  shoot  will  asnuw 
the  character  of  a  leader ;  and  it  will  be  more  prudent  to  permit  it  to  to 
do,  than  to  force  the  main  eye  of  the  rod  to  break  by  repeatedly  stopping 
the  advancing  secondary  ;  because  that  eye  may  become  a  fiuitfid  bad  in 
the  event  of  tlie  rod  growing  very  strong  throughout  iti  entire  kogdk 
The  stopping  of  the  bud  should  be  repeated  two  or  three  tinei^  if  the 
gxoyith  be  rapid  ]  every  check  «o  produced  will  be  benefieiali  and.twd  to 
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accelerate  the  maturing  of  the  wood.  At  the  approach  of  winter,  the 
rod  must  he  pruned  back  to  within  two  inches  of  a  prominent  ripe  bud, 
and  ihe  vines  be  exposed  to  the  influence  of  the  air  by  remoying  the 
lights,  er  hj  keeping  them  open,  day  and  night,  till  the  frost  set  in. 
Two  or  three  d^rees  will  do  no  injury;  but  vines,  under  glass,  should 
not  be  exposed  to  a  greater  depression  of  temperature. 

As  our  vinery  may  be  employed  for  a  variety  of  purposes,  according 
to  the  taste  of  the  owner,  we  must  presume  that  some  will  attempt  the 
culture  of  the  vine  in  pots,  while  others  will  combine  with  that,  the  hori- 
JBontal  order  of  training  the  vines  planted  in  the  borders.  The  following 
method  of  horizontal  training  is  described  in  the  Horticultural  Trans- 
actions  :  it  displays  much  scientific  combination — I  give  it  nearly  entire, 
as  I  find  it  in  the  Encyclopedia  of  Gardenings  at  p.  546,  edit.  1 826.  Tlie 
statement  was  presented  by  J.  Seton,  Esq.,  of  Stamford  Hill,  after  being 
proved  successful  during  the  course  of  several  years. 

^The  vine  having,  like  other  trees,  a  tendency  to  produce  its  most 
vigorous  shoots  at  the  extremities  of  the  branches^  and  particularly  at  those 
which  are  situated  highest,  it  generally  happens  when  it  is  trained,  as  is 
moat  frequently  done,  across  and  upwards,  from  the  front  to  the  back  of 
the  house,  that  the  greater  portion  of  the  fruit  is  borne  near  the  top, 
while  the  lower  parts  are  comparatively  barren.  This  takes  place 
whether  the  branches  be  made  to  consist  chiefly  of  vigorous  terminal 
shoots,  preserved  at  considerable  length,  or  the  leading  shoots  be  kept 
short,  and  lateral  spurs  be  left  for  the  production  of  the  fruit ;  but  in  the 
klter  case  the  evil  exists  in  a  smaller  degree,  for  the  spurs,  or  short 
lateral  branches,  divert  the  sap  in  its  ascent,  producing,  by  means  of  its 
flowing  to  their  extremities,  an  approximation  to  the  effect  of  large 
branches.  Having  observed  that  the  fruit  produced  on  the  vigorous 
dioots  which  usually  grow  at  the  extremities  of  the  long  branches,  is 
generally  more  abundant,  and  of  a  finer  quality  than  that  produced  on  the 
short  lateral  ones,  I  was  desirous  to  promote  the  growth  and  preservation 
of  the  former ;  but  the  usual  mode  of  training  the  branches  across  <ind 
upwards,  being  subject  to  the  objection  before  mentioned,  and  little  scope 
being  afforded  for  it  in  a  house  of  small  dimensions,  I  thought  I  should 
obviate  these  inconveniences,  in  great  part,  and  attain  another  object  pre- 
sently to  be  mentioned,  by  training  the  branches  in  a  horizontal  direction, 
and  keeping  the  whole  of  the  fruit-bearing  part  of  each  tree  nearly  at 
the  same  level. 

•  ^  Five  vines  were  planted  at  the  ends  of  a  house  twenty-five  feet  in 
leng^,  for  this  purpose  provided  with  rods  placed  horizontally  under  the 
ghunr  of  the  roof  twenty  inches  asunder,  and  extending  from  end  to  end. 
Bm  firft  vine  placed  at  one  end,  being  trained  up  to  the  two  lower  rods, 
aihoatr  of-  il  was  had  along  each  of  them,  and  continued  i^wcic^^BiKtf^^  ^rava. 
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year  to  year  till  it  reached  the  other  end ;  and  then  the  shoot  on  the 
lower  rod  wiis  turned  upwards  to  the  next,  and  led  hack  upon  it  towards 
tlic  stem  of  the  tree,  while  that  on  the  upper  rod  was  turned  down  am} 
led  hack  in  like  manner  on  the  lower  one.  During  this  jirocess  a  suf- 
ficient nunihcr  of  spurs,  or  short  hranches,  was  left  annually  on  the  old 
wood  to  produce  fruit.  When  the  leading  shoots,  which  had  been  thus 
trained  in  a  retrograde  direction,  approached  towards  the  end  whence  the 
original  hranches  proceeded,  preparation  was  made  fur  a  succession  of 
young  wood,  bringing  forward  two  fresh  shoots  from  the  stem  of  the  tree, 
and  loading  them  along  close  to  the  preceding  ones.  As  these,  and  the 
leading  shoots  of  the  first  hranches  which  were  then  on  their  return, 
advanced,  the  spurn  on  that  part  of  the  old  wood  to  which  Ihei^  had  reached 
were  cut  out  to  make  room  for  them,  the  naked  stem  only  being  left.  When 
the  second  series  of  hranches  had  returned  nearly  to  the  end  at  which  the 
trunk  was  situated,  the  first  series,  on  which  there  was  but  little  of  the 
herbage  remaining,  was  cut  out  at  the  trunk.  Frcsli  shoots  were  then 
brought  forward  to  succeed  the  second  series,  and  so  on  without  end. 

"  Thus  in  a  house  of  tweuty-iiTe  feet  in  length,  instead  of  only  fifteen 
or  sixteen  feet  to  admit  of  the  length  of  a  branch,  we  haye  a  range  of 
thirty  feet,  which  affords  ample  scope  for  the  long  shoots  at  the  extre- 
mities ;  and  these,  I  find,  when  laid  on  in  the  horizontal  position,  and  left 
from  three  to  five  feet  long,  according  to  their  strength,  usually  hear 
fruit  at  all  their  buds,  while  the  spurs  on  the  old  wood  are  also  very 
productive." 

The  equalization  of  growth  and  of  temperature  is  the  object  of  Mr. 
Seton's  mode  of  training, — "  but,"  he  adds,  ^^  whatever  may  be  the  efiecfc 
produced  by  the  horizontality  of  the  position  in  equalizing  the  luxuriance 
of  growth,  I  conceive  that  no  doubt  will  be  entertained  in  regard  to  thst 
of  a  uniformity  of  temperature,  and  this  is  fully  obtained  by  the  method 
in  question. 

^'  In  the  usual  mode  of  management  each  tree  is  under  the  influence, 
in  its  different  parts,  of  all  the  degrees  of  temperature  in  the  house ;  bat 
under  the  mode  now  proposed  each  tree  has  its  own  peculiar  climate,  to 
which  alone  all  its  parts  are  exposed.  This  afibrds  us  the  command  of  a 
most  convenient  variety  in  regard  to  earliness  of  ripening  frait  For 
example,  if  there  be  a  wish  to  save  fuel,  and  yet  to  have  grapes  of  sevenl 
varieties  which  ripen  at  different  seasons,  of  the  late  torU  then  wiO» 
under  the  common  method,  be  only  a  few  bunches  brought  to  peifectioB 
at  the  tops  of  the  trees,  while  those  that  are  near  the  bottom  ifill  not 
ripen,  and  that  part  of  those  trees  will  accordingly  be  useleos.  But  in 
the  arrangement  above  described,  the  early  and  late  sorts  may  be  prpcmcd 
at  the  same  time  in  equal  abundance  and  perfection,  by  trainiiig  t|i#  eailj 
aort9 — ^let  us  suppose  the  H^e^lxc^Ui  at  the  bottom ;    the  T^'^^'f?^ 


THE    VixNEUV.  ({03 

such  as  the  black  Ilambro',  next ;  and  the  late,  such  as  the  musoat  of 
Alexandria  at  the  top. 

*'  Again,  if  it  be  wished  to  have  some  very  early,  and  otl^ers  yery  late, 
the  order  may  be  reversed  by  placing  the  early  yarieties  at  the  top,  and  the 
late  at  the  bottom ;  in  which  case  more  fuel  will  be  required.''^ — (From 
Hmi.  Trans.     Vol.  iii.  p.  9—13. 

Such  was  Mr.  Seton's  method,  from  which  much  information  may  be 
derived.  I  think  I  perceive  something  rather  fanciful  in  the  last  lines, 
but  the  rationale  of  horizontal  training  is,  upon  the  whole,  ably  sustained. 
The  chief  objection  to  the  precise  method^  is  the  crowding  of  the  shoots : 
this  points  out,  what  I  conceive  will  be  found  an  improvement, — the  pro- 
priety of  training  the  first  branches  to  wires,  two  feet  apart  at  the  least, 
and  to  lead  the  returning  shoots  along  two  other  intermediate  wires.  The 
new  successional  shoots  may  then,  with  greater  safety,  be  laid  close  to  the 
old  branches,  which  being  deprived  of  their  spurs,  cannot  injure,  or  be 
injured  by  the  foliage  of  the  advancing  shoots.  To  carry  on  the  plan  to 
any  available  extent,  the  breadth  of  the  house  should  be  considerable ; 
and  the  flues  ought  to  be  so  constructed  as  to  command  the  house  com- 
pletely, and  produce  a  very  equable  degree  of  temperature. 

So  much  has  been  said  already  upon  the  training  of  the  vine  in 
Decbubbb,  Section  III.,  that  it  will  be  needless  to  insist  further  upon 
that  subject  i^  this  place.  The  vines  of  the  borders  which  furnish  the 
crops  on  the  rafters  must  ever  be  considered  the  chief  furniture  of  the 
vinery. 

Pot  Culture  is  a  secondary,  though  very  praise-worthy  object,  and 
one  which  may  procure  extreme  gratification  to  the  jealous  amateur.  It 
is  astonishing  to  what  perfection  fruit  is  brought  by  this  method,  if  skil- 
fully pursued ;  but  it  cannot  be  concealed  that  much  trouble  will  attend 
it,  and  that  the  most  unreinitting  care  may  be  baffled  by  a  trifling  over- 
sight. 

The  world  is  indebted  to  Mr.  Stafford,  gardjene^  to  Mr.  Arkwright  of 
WiUersley,  for  the  best  series  of  directions  on  this  mode  of  cultivating  the 
vine,  and  to  these,  as  published  in  the  late  Horiiculiural  Regislery  I  shall 
chiefly  recur, — referring  likewise  to  JVfr.  Stafibrd's  letters  tq  me,  for  par- 
ticiU^rs  which  do  not  appear  in  print.  The  preparation  of  the  vines  is 
the  first  essei|tial  to  be  noticed ;  for  in  order  to  have  good  fruit  of  the 
best  Jrinds,  the  plants  must  be  renewed  yearly.  It  is  true  that  the 
VerdelkOi  and  some  few  of  the  inferior,  small-fruited  varieties,  have  been 
known  to  produce  three,  or  more,  successive  crops ;  but  the  Hamburghs, 
Frankendales  and  purple  Constantias,  cannot  be  trusted  after  the  first 
year.  And  as  I  limit  my  choice  to  these  superior  sorts,  I  must  give  them 
eveij  advaptage  which  their  habits  require. 

Tiie  raising  qf  the  plants  claims  the  first  Botice^-r4^uil  hexeu^^iOk 
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Authorities  differ ;  some  contending  tliat  fruit-bearing  vines  may  Lo  pre- 
pared in  one  season  from  the  bud,  while  others  require  two  years  of 
preparation  to  bring  them  to  a  due  state  of  maturity.  A  cutting  of  a 
fertile  vine,  proved  io  be  such^  with  three  buds  of  the  wood  of  the  last 
season,  having  a  small  piece  of  two  years'  wood  at  the  base,  taken  in 
January,  placed  in  a  pot  of  rich  sandy  earth  upon  a  hot-bed  with  a  lively 
moist  heat,  will  speedily  furnish  roots,  and  frequently  send  up  one  stronpj 
shoot ;  which,  if  encouniged  by  repeated  shiftings,  as  the  roots  fill  the 
pot  and  appear  at  the  bottom,  may,  by  the  time  that  it  is  established  in  a 
pot  twelve  inches  deep,  have  attained  the  length  of  ton  feet,  and  bo 
furnished  with  bold  and  prominent  eyes,  not  more  than  five  inches 
asunder.  Such  a  vine  may  bear  twelve  or  more  bunches  in  the  second 
season,  provided  it  be  trained  near  a  light  of  the  vinery  during  its  growth, 
and  mature  its  wood  perfectly;  but  though  large  it  is  still  an  infant,  and 
at  tlie  best  is  an  exception  of  rare  occurrence. 

Mr.  Stafford's  method  of  raising  vines  for  potting  is,  upon  the  whole, 
to  be  preferred,  lie  places  a  number  of  cuttings,  perhaps  twenty  f^r 
more,  in  a  pot  of  light  vegetable  mould,  early  in  March  or  April ;  strikes 
them,  and  is  contented  if  they  emit  numerous  roots.  At  the  end  of  the 
season  each  plant  may  not  be  a  foot  high,  nor  thicker  in  the  stem  than  a 
small  goose-quill.  I  have  received  a  dozen  vines  from  him  at  one  time, 
not  any  of  which  has  materially  exceeded  the  size  described.  His  direc- 
tions, given  in  the  Horticultural  Register,  are  to  the  following  efl'ect : — 
"  I  take  a  plant  in  March,  raised  the  preceding  year ;  head  it  down,  ami 
put  it  in  one  of  the  pots  I  recommended."  These  arc  in  size  thirteen 
inches  wide  at  the  top,  inside  measure,  tapering  to  about  half  the  width 
at  the  bottom,  and  a])Out  fifteen  inches  deep.  ^^  The  soil  I  make  use  of 
is  light,  rich,  vegetable  mould." 

This  mould,  I  learn  from  Mr.  Stafford,  is  procured  from  the  weeds  of 
the-  garden,  reduced  to  a  black  earth  by  fermentation  in  mass.  It,  of 
course,  partakes  of  the  nature  of  the  soil  of  the  garden,  not  only  because 
weeds  deposit  earth  similar  to  that  on  which  they  grew,  but  also  because 
more  or  less  of  the  soil  adhering  to  the  roots  is  raked  off,  and  carried  with 
the  weeds  to  the  heap. 

The  plant  when  potted  '^  is  placed  upon  the  front  flue  of  the  Tineir, 
and  the  strongest  shoot  selected,  which  is  trained  to  the  length  of  fire  feet 
betwixt  the. vines  on  the  rafters;  and  every  attention  is  paid  to  give  the 
leaves  on  opportunity  of  expanding,  and  presenting  their  proper  sorfaee 
to  the  light.  I  allow  the  side-shoots  to  grow,  occasionally  stopping  them 
through  Uie  season." 

On  this  point  Mr.  Stafford  observes,  in  a  letter : — "  Let  the  vine  be 
trained  to  the  length  of  five  feet. ;  at  this  length,  atop  it  thnnigh  the 
laafon,  giving  every  enconxa^^eioeBl  to  thfi  laterals  till  they  have  gam* 
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for  a  fortnight  at  least,  then  stopping,  but  allowing  three  or  four  joints  to 
each  axilUry  shoot."  Thus,  strength  of  wood  is  acquired,  and  the  eyes 
are  more  likely  to  become  bold  and  fruitful,  than  if  the  lead  had  been 
permitted  to  ran  on,  diminishing  in  size  till  it  became  of  little  more 
breadth  than  packthread* 

^  When  the  wood  is  ripe,  the  plants  are  exposed  to  the  open  air  until 
the  season  for  introducing  them  to  the  house  again.  The  pots  are  placed 
under  the  garden-wall,  and  the  shoots  nailed  up  to  it ;  they  are  protected 
from  frosts  by  a  little  long  litter  being  laid  over  the  pots." 

The  winter  of  1838  taught  us  caution.  I  exposed  my  potted  Ham* 
buighs,  Frankendales,  Muscats,  &c.,  till  the  scyerity  warned  me  to  hare 
them  remored  to  a  shed  under  a  thatched  roof.  I  found,  however,  on 
gxadually  exciting  the  plants,  long  after  the  thaw  had  set  in,  that  eveiy 
root  had  been  paralyzed,  more  or  less ;  and  though  only  six  plants  (Mus- 
cadines) were  killed,  not  one  of  my  stock  made  way.  All  the  plants 
hftd  a  complete  system  of  roots  to  re-form,  and  those  which  supported 
fruit,  could  not  bring  the  crop  forward.  The  bunches  were  feeble,  and 
the  berries  small.  If,  therefore,  the  frosts  become  steady,  and  the  mercury 
recede  below  28^  (4°  of  frost,)  the  pots  should  be  brought  into  the 
vinery,  placed  over  the  flue,  and  the  stems  trained  liorizontally,  till  the 
season  of  forcing  arrive. 

Thus  far  concerns  the  preparation  of  the  vines ;  and  these,  if  they 
afford  a  promise  of  proving  fertile,  will  conform  to  the  followiog  descrip- 
tion  by  Mr.  Stafford : — 

^  The  number  of  buds  will  be  regulated  by  the  treatment,  in  a  great 
degree ;  if  plenty  of  air  and  light  is  admitted,  the  shoots  wiU,  of  course, 
make  less  progress,  and  a  greater  number  of  buds  will  be  produced  in  a 
given  length.  I  have  observed  from  eighteen  to  twenty-four  buds  in  the 
length  of  five  feet." 

^  I  never  use  liquid  manure,  except  in  a  diluted  state,  and  this  but 
seldom.  I  pay  particular  attention  to  the  supply  of  pure  water,  twice  a 
day,  and  never  allow  this  to  be  the  work  of  two  persons." 

The  finest  house  of  potted  vines  I  ever  inspected  is  at  Great  Missen- 
den.  It  was  regulated  by  the  gardener  himself,  Mr.  Begbie,  who  had, 
perhaps,  followed  closely  the  system  of  stopping  taught  by  Mr.  Meams, 
late  of  Welbeck.  The  plants  were  seven  or  eight  feet  long,  wood  half  an 
inch  in  diameter,  and  they  were  not  permitted  to  bring  to  maturity  more 
than  nine  clusters  each.  The  soil  used  'was  a  turfy,  light  loam,  from  a 
sheep-down,  enriched  by  a  portion  of  linings'  manure.  Water  was  always 
given  till  it  flowed  through  the  drainage.  But  an  improvement  might 
certainly  be  found  in  employing  double  pots ;  the  outer  one  to  be  joined 
oar  cemented  to  the  bottom  of  the  inner  one,  so  as  to  leave  only  the  holes 
^en*  Thus,  wet  moss,  or  water,  could  be  applied  all  OLtonxi^ 
obstmetixi^  the  drainage  of  the  inner  pot. 
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This  adaptation  of  two  pots  would  obviate  tbe  retention  of  water 
among  the  roots,  and  the  scorching  heat  which  rises  from  the  flue ;  hut 
the  pots  would  be  found  very  cumbersome,  and,  if  purhascd,  expensive. 

The  shoots  of  the  vines  are  stopped  above  the  fruit,  the  fruit  thinned, 
and  supported  according  to  tlie  usual  practice ;  but  Mr.  Degbie  appeared 
to  leave  three  entire  joints  above  the  upper  cluster  of  itvoy  and  the  heat 
maintained  htj  fire  he  thought  should  amount  to  Qh^,  At  this  point  he 
closed  the  house  at  night ;  and,  commencing  to  force  about  the  middle  of 
January,  produced  hundreds  of  superior  bunches  in  May. 

The  plan  is  one  of  beauty  and  ingenuity,  but  it  requires  rigid  attention, 
and  is  subject  to  many  contingencies. 

It  will  be  advisable  always  to  provide  a  yearly  supply  of  plants ; 
though  I  have  scon  excellent  fruit  upon  some  vines  which  had  produced 
two  or  more  successive  crops. 

A  due  regard  to  moisture  must  be  paid ;  othen^dse  the  red  spider, 
(ncflrw*,)  will  prevail.  The  flue  may  be  sprinkled  about  sun-set,  and  the 
ground  copiously  watered  to  raise  a  certain  degree  of  vapour ;  and  the 
ground-watering  can  be  repeated  early  in  the  morning ;  but  those  profuse 
steamings,  too  often  persisted  in,  need  not  be  adopted.  Sprinkling  is  the 
best  remedy  if  the  spider  appear ;  but  it  must  not  be  practised  while  the 
vines  are  in  flower,  and  both  steaming  and  sprinkling  are  generally  relin- 
quished altogether  when  the  fruit  begins  to  ripen. 
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The  variety  of  this  delicious  fruit  that  is  peculiarly  adapted  to  the  forc- 
ing-house, is  Keens  seedling. 

It  is  early,  a  free  bearer,  productive  of  large  berries,  of  tolerably  good 
flavour.  It  is  not  identical  with  Keen's  imperial,  which  is  rarely  seen 
in  collections.  The  directions  for  preparing  the  strawberry,  for  forcing 
in  pots,  under  the  head  Propagation^  No.  591  *,  are  to  be  very  strictly 
attended  to  in  the  flrst  instance.  I  shall  presume  that  the  plants  have 
established  themselves  in  their  first  pots,  and  filled  them  with  roots. 
This  they  will  have  done  by  the  end  of  August.  ^Vt  that  time  a  number 
of  the  pots  termed  broad  thirty-ifvos^  or,  in  their  place,  others  called 
iweniy-fonrs^  should  be  prepared  in  the  following  manner: — Collect  a 
quantity  of  broken  pots,  the  pieces  to  be  from  half  an  incli  to  an  incli 
square ;  place  a  small  oyster-shell,  or  a  flat  crock,  over  the  hole  of  the 
pot,  and  over  that  an  inch  layer  of  the  drainage ;  upon  which  hiy  a  little 
moss.  Chop  some  rich  turfy  loam  very  small,  and  mix  it  intimatelyi 
either  with  one-third  part  of  decayed  leafy  compost  from  the  hot-bedi  or 

*  8«e  StftmbcrTy,%cc.  Ul.^  October,  page  480. 
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linings  of  forcing-pits,  or  an  equal  quantity  of  half-reduced  sheep-dvng. 
Place  some  of  the  soil  upon  the  moss ;  turn  the  strawherry  plants,  one  hy 
one,  with  their  balls  entire,  out  of  the  small  pots,  and  deposit  one  plant 
in  the  centre  of  each  large  one,  upon  the  soil :  and  so  deeply  as  to  permit 
the  addition  of  at  least  half  an  inch  of  the  new  soil  abore  thsit  of  the 
b^l.  Collect  the  leares  of  the  plant  with  the  left  hand,  and  with  the 
light  put  the  new  soil  around  the  ball,  striking  the  pot  now  ilnd  then  on 
the  potting-bench,  and  with  the  fingers  pressing  the  earth  equally  abdtit 
the  fibres  of  the  roots.  In  this  way  fill  the  pot  to  within  three-quarters 
of  an  inch  of  the  rim.  Then  soak  the  soil  completely  with  rain,  or  soft 
pond- water;  and  when  the  potting  is  completed,  place  the  collection 
under  a  north  wall,  upon  tiles,  or  a  deep  bed  of  ashes,  td  preretit  the 
ingress  of  worms.  In  this  shady  situation  the  plants  are  to  renlaiil,  and 
be  freely  watered,  if  rain  do  not  suffice  to  keep  the  soil  moists  till  the 
first  week  of  October.  They  are  then  to  be  removed  to  an  open  dipdsure, 
where  the  forenoon  sUn  can  have  full  power  over  them,  till  the  time  of 
forcing  arrive.  If  frost  of  severe  character  occur,  the  pots  may  be 
surrounded  with  a  deep  bed  of  leaves,  or  be  plunged  in  ashes  to  prevent 
them  from  being  broken.  If  the  variety  be  true,  the  plants  skilfully 
selected,  and  the  treatment  judicious,  the  eye  of  the  plant  will  appear 
large  and  full.  The  results  of  sUch  preparation  will  be  a  fine  display  of 
bloom  and  handsome  fruit.  Under  ordinary  and,  I  may  call  it,  careless 
preparation,  from  ten  to  fifteen  strawberries,  of  medium  and  small  size, 
may  be  the  average  result ;  but  from  forty  to  sixty  large  and  medium 
belries  have  been  seen  upon  one  fine  and  duly  prepared  plant. 

As  to  the  time  and  manner  of  forcing  in  the  vinery,  something  must 
depend  upon  the  object  of  the  proprietor.  I  should  choose  the  middle  of 
February  for  the  introduction  of  the  plants.  At  that  time  remove  all 
discoloured  or  inert  leaves ;  take  off  the  surface  of  the  soil  in  each  pot ; 
apply  a  top  dressing  of  fresh-manured  earth  ;  give  a  thorough  watering ; 
tod,  having  washed  the  pots,  place  them  in  a  trough-like  shelf,  close 
together,  near  the  glass,  having  previously  put  an  inch  layer  of  fine  road 
sand  at  the  bottom  of  the  shelf. 

Temperature  and  Water, — Fifty-five  degrees  by  fite  are  sufficient,  but 
the  plants  will  be  necessarily  exposed  to  a  greater  heat.  Air,  therefore, 
%ill  be  required ;  and  this,  prudently  given  by  the  sliding  lights,  will  not 
injnire  the  grape-vines. 

XVater  is  required  in  abundance,  so  as  to  keep  the  soil  nearly  saturated. 
The  dndnag^  in  the  pots  will  carry  off  any  superfluous  water,  and  the 
sand  will  receive  it ;  thus  accidents  will  be  obviated,  and,  in  all  proba- 
bility, a  tery  great  crop  of  fruit  produced  to  reward  the  assiduous  atten- 
tion of  the  cultitator. 

These  strawbeny  plants  may  coiitinue  to  bear  fiSTeiil(f(n  ^^^'i^n&.vi^^ 
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cessire  years ;  all  that  is  required  is  to  shake  off  all  the  soil,  to  cut  airaj 
the  hlack  and  inert  roots,  and  to  plant  three  in  a  twenty-four-sized  pot, 
using  the  rich  compost  before  directed.  The  season  for  this  preparation 
will  be  the  second  ^veck  of  August,  and  the  autumnal  treatment  will  be 
the  same  as  that  of  the  fresh  plants  already  described :  success  is  doubtful 
If  great  frost  threaten,  it  would  be  a  safe  practice  to  afford  the  pro- 
tection of  a  glazed  pit,  plunging  the  pots  in  leaves  till  the  season  of 
forcing  come  round. 

THE  CUCUMBER. 

The  common,  or  garden  cucumber,  is  a  native  of  the  East  Indies,  and 
appears  to  have  been  introduced  to  England  in  the  year  1573.  CucufNts  is 
one  among  ten  or  eleven  other  genera,  which  are  contained  in  the  natural 
order  Curcurbitacca\  or  the  gourd  tribe.  This  consists  chiefly  of  climbing, 
succulent  vegetables,  mostly  annuals.  Some  possess  very  acrid  and  bitter 
qualities,  of  which  the  cucumber  partakes  when  it  approaches  to  maturity. 

Cucumis^  in  the  system  of  Linnaeus,  is  referred  to  Class  xxi.,  Order 
viii.,  Monxcia  Monadelphia.  It  has  the  male  and  female  blossoms,  pro- 
duced apart,  on  the  same  plant ;  and  this  is  implied  by  the  classic  tenn, 
it  being  compounded  of  two  words,  monos^  one,  and  oikas^  a  house.  The 
male  organs  consist  of  three  filaments,  united  together,  and  thus  forming 
one  body.  The  word  monadelphia^  is  derived  from  monosy  one,  and 
adelphosy  a  brother.  The  male  blossoms  have  a  calyx  of  five  teeth,  and 
a  corolla,  five-parted;  filaments  of  the  stamens,  three,  united  at  the 
base  ;  anthers,  three.  Tlic  female  flowers  have  also  a  five-toothed  calvx, 
and  a  five -parted  corolla. 

The  cucumber  is  a  tender  plant ;  it  will  grow  and  thrive  in  the  open 
ground  during  the  three  summer  months,  if  the  weather  be  genial ;  and 
is  thus  cultivated  largely,  over  manured  ridges,  by  cottagers  and  market- 
gardeners.  But  it  is  subject  to  many  casualties,  and  is  frequently  destroyed 
by  frost  at  a  critical  moment,  when  the  labouring  gardener  had  anticipated 
an  ample  supply  and  a  profitable  return. 

I  therefore  consider  the  cucumber  as  a  plant  which  requires  protection 
at  the  least.  But  as  most  persons  might  desire  to  have  a  supply  of  the 
fruit  throughout  the  summer  for  the  table,  and  in  the  autumn  as  giikini 
for  pickling^  a  method  of  growing  the  plant  will  be  detailed,  which  can 
scarcely  fail  to  realize  the  hopes  of  the  gardener,  while  it  almost  entirely 
obviates  the  risk  which  generally  attends  the  progress  of  the  cucnmbcr- 
plants,  when  fully  exposed  to  the  open  air. 

Prepare  a  piece  of  ground  early  in  May,  enough  for  a  laige  three  or 
four-light  frame ;  dig  it  over  thoroughly  to  the  depth  of  nine  indiei^  and 
incorporate  vrith  the  &o\\  an.  ec^jiisl  '^rtion  of  light  T^taUe  turfy  earth, 
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Of  pue  kaf-mould.  This  will  raise  the  bed ;  then  bank  it  all  round  with 
turf,  the  graM  sur&ce  downward.  And  thus  the  prepared  soil  will  be 
rrtnned  within  its  limits,  and  be  duly  protected.  In  the  mean  time  the 
phrntt  ihould  be  raised  from  seeds  sown  in  very  small  pots,  of  light,  rich 
eaitb,  upon  a  gentle  hot-bed,  or  in  some  forcing-house.  They  will  soon 
be  up  at  this  season  of  the  year.  Every  pot  should  be  netted  with  hay 
or  moss,  and  the  seed  placed  about  half  an  inch  below  the  surface.  When 
the  plants  have  filled  the  first  pots  with  roots,  they  are  to  be  removed  to 
others,  about  four  inches  wide  at  the  top.  The  hay  in  the  first  pot  serves 
to  keep  the  ball  compact,  and  facilitates  its  removal  to  the  larger  pot 
without  any  disturbance  of  the  roots. 

It  will  be  prudent  to  retain  the  plants  in  a  gentle  heat,  not  exceeding 
60Pj  till  they  recover  from  their  removal,  and  begin  to  grow  freely ;  they 
may  then  be  taken  to  a  green-house  for  two  or  three  days,  or  to  the  bed, 
wkere  they  are  to  remain. 

Much  has  been  said  and  written  upon  the  necessity  of  stopping,-^ 
that  is,  pinching  out  the  little  central  bud  which  appears  between  the 
two  first  rough  or  true  leaves,  that  are  found  immediately  above  the 
coiytedonSf  or  seed-leaves.  It  is  undeniable  that,  by  arresting  the  central 
growth,  or  leading  shoot,  other  lateral  buds  are  excited ;  and  thus  those 
bsdfl  which  lie  concealed,  and  contain  the  embryo  fruit,  are  soon  brought 
to  Kght.  A  shoot  which  would  extend  more  than  a  yard  without  show- 
ing fruit,  if  stopped  above  the  second  lower  joint,  by  pinching  out  the 
bad  as  soon  as  it  became  visible,  will  so,  for  a  time,  be  checked ;  and  then 
two  lateral  shoots  will  be  protruded  from  buds  which  would  have  remained 
dormant.  These  shoots  may  be  correctly  styled  secondaries;  and  if  they 
be  stopped  at  their  third  joint,  then  other  shoots, — laterals  to  the  secan^ 
darUsj — ^which  will  soon  proceed  from  those,  will  speedily  develop  fruit. 
Keeping  this  ^habit  of  the  plant  in  view,  the  following  remarks,  taken 
from  the  works  of  Nicol  and  MThael,  both  celebrated  gardeners  of 
their  day,  will  be  very  useful  and  to  the  purpose.  The  former  observes : 
— ^  Cucumber  plants  will  put  out  runners,  or  vines,  whether  the  heart- 
buds  be  picked  out  or  not,  which  is  a  matter  of  triviiil  concern,  although 
mucli  insisted  on  by  some  as  being  necessary  to  their  doing  so  at  all.  For 
my  part  I  never  could  discern  any  difference ;  and  I  frequently  made  the 
comparison  in  the  same  bed,  which  otherwise,  of  course,  could  not  be  fair. 
When,  the  vines  have  grown  to  the  length  of  four  or  five  joints,  and  fruit 
appears  on  them,  they  may  be  stopped  at  one  joint  above  the  fruit ;  but 
otherwise  they  may  be  allowed  to  run  to  the  length  of  seven  or  eight 
joints,  and  may  then  be  stopped ;  which  will  generally  cause  them  to 
push  fertile  shoots.  These  should  be  regularly  spread  out,  and  trained 
at  the  distance  of  eight  or  ten  inches  apart." 
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M'Phacl  stops  at  the  second  joint : — "  When  the  pknts  shoot  forth 
again  after  the  second  stopping,"  above  the  second  joint  of  the  first  pro- 
duced laterals,  "  they  seldom  miss  to  show  fruit  at  every  joint,  and  also 
a  tendril ;  and  hcliveen  this  lendril  and  the  showing  fruity  there  may  be 
clearly  seen  the  rudiment  of  another  shoot."  This  shoot  is  in  embrj'o ;  if 
developed,  it  becomes  a  fruitful  latcnil.  "  And  when  the  leading  shoot 
has  extended  itself  fairly  past  the  showing  fruit,  then,  with  the  finger  and 
thumb  to  pinch  it,"  the  leader,  "and  the  tendril  oiF  just  before  the 
showing  fruit;  being  careful  that  in  pinching  off  the  tendril  and  the 
shoot,  the  showing  fruit  be  not  injured.  This  stopping  of  the  leading 
shoot  stops  the  Juices  of  the  plant,  and  enables  the  next  shoot,"  the 
rudiment  above  mentioned,  "  to  push  vigorously ;  and  the  fruit  thereby 
also  receives  benefit. 

"  When  the  plants  are  twne  into  bearings  if  the  vines  be  suffered  to 
make  two  joints  before  they  are  stopped,  at  the  Jirst  of  these  joints,  as  I 
liave  before  said,  will  be  seen  a  showing  fruit,  a  tendril,  and  the  rudiment 
of  a  shoot ;  but  at  the  second  joint  there  is  seldom  to  be  seen  either 
showing  fruit,  or  the  rudiment  of  a  shoot,  but  only  a  tendril,  a  cluster  of 
male  blossoms,  or  leaves,  which  would  serve  no  good  purpose.** 

I  have  retained  the  entire  sense  of  the  quotation,  but  have  ventured 
to  take  a  trifling  liberty  with  the  wording,  in  order  to  render  the  author's 
meaning  perspicuous,  and  free  from  ambiguity.  The  observations  are 
clear,  manifestly  experimental,  and  have  led  to  the  practice  of  the  best 
growers.  Nothing  need  be  added  further  than  the  caution  to  look  [for 
the  embryo  shoot,  which  is  so  small  that  it  might  easily  be  passed  over 
by  the  young  gardener.  Were  the  old  leader  to  be  suffered  to  go  on,  tliii 
rudiment  would  most  likely  remain  dormant,  and  thus  fertility  be  retarded 
or  diminished.  If,  then,  fruit  can  be  obtained  in  quick  succession  by  no 
other  means  than  by  stopping  the  lead  at  the  embryo  cucumber,  and  thui 
forcing  out  a  new  or  lateral  shoot  at  the  axis  of  the  very  joint  which 
bears  a  fruit, — then  it  becomes  an  object  of  great  moment  to  let  the 
phmt  acquire  constitutional  strength  before  this  rigorous  stopping  be 
resorted  to ;  and  as  the  cucumber  is  naturally  a  climber,  it  appears  to 
me  essential  that  a  mode  of  culture  be  adopted  which  can  combine  length 
of  stem  with  very  great  extent  of  foliage ;  and  this,  indeed,  has  become 
the  practice  in  many  gardens. 

Planting, — During  the  preparation  of  tho  plants  the  bed  of  esrth 
ought  to  be  protected  by  a  frame,  ivith  lights  adapted  to  it,  which  have  a 
slope  towards  the  south,  at  an  angle  of  about  15^  with  the  harinm.  Tliii 
will  be  obtained  if  a  frame  be  six  feet  wide  at  the  back,  two  feet  six 
inches  deep,  and  one  foot  only  at  the  front  The  lights  ought  to  be  kept 
on  the  frame  night  and  day;  observing  to  tilt  them  dazing  the  hei|^t  of 
the  sun,  in  order  to  \vann  vni.  drj  \hft  earth  of  the  bed.    We  will  now 
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suppose  that,  by  the  1st  of  June,  six  fine  cucumber-plants  drc  ready,  and 
the  earth  within  the  frame  raised  to  a  genial  temperature ;  rather  moisti 
but  perfectly  free  and  open,  insomuch  that  it  will  pulverize  freely  under 
the  hand.  This  bed  is  covered  with  a  three-light  frame,  each  light  being 
three  feet  four  inches  in  breadth. 

In  the  first  place  draw  a  little  of  the  earth  together,  exactly  under 
the  centre  of  each  light,  and  form  a  sort  of  flat  hill  or  ridge,  a  foot  wide^ 
and  raised  about  three  inches  above  the  common  level.  Thus  there  will 
be  three  elevated  masses  of  earth  within  the  frame.  Turn  out  two  plantii 
by  striking  the  rims  of  the  pots  gently  against  the  edge  of  the  frame, 
and  protecting  the  balls  with  the  fingers.  Form  two  holes  large  enough 
to  admit  the  entire  balls,  and  so  deep  as  to  let  the  stems  sink  an  inch 
below  the  surface  of  the  earth.  Two  plants  are  to  be  set  in  each  space, 
six  inches  asunder,  in  a  line  from  the  back  to  the  front  of  the  frame. 
Draw  earth  round  the  balls ;  work  and  press  it  carefully  and  compactly 
with  the  fingers,  without  disturbing  the  ball  of  roots.  Give  water,  (the 
chill  off,)  over  the  surface  of  the  hill,  but  not  over  the  plant ;  and  in 
quantity  sufficient  to  reach  to  the  depth  of  the  roots.  One  hill  being 
planted,  proceed  in  the  same  manner  to  plant  the  two  other  hills.  Then 
close  the  lights ;  shade  with  a  mat  during  the  power  of  the  sun ;  and 
cover  the  beds  with  double  mats,  secured  by  boards,  or  with  single  mats, 
and  a  set  of  boards  over  the  entire  surface  of  glass. 

Nothing  forms  so  effectual  a  covering  as  good  three-quarter-inch  pine 
boards,  saturated  with  coal  tar;  a  common  plank,  three  inches  thick, 
eleven  inches  wide,  and  about  six  feet  long,  will  cut  up  into  four  boards, 
and  cost  about  4^.  Being  tarred,  they  remain  sound  during  many  years ; 
and  to  prevent  accidents  from  wind,  nothing  more  is  required  than  to 
fieisten  and  stretch  a  cord  tightly  across  the  boards,  lengthways  of  the 
frame,  or  pit,  about  two  feet  from  the  back  of  it.  Two  cords  would,  of 
course,  afford  increased  protection. 

Stopping, — At  this  genial  season  the  plants  will  thrive  rapidly ;  they 
may  be  stopped,  for  the  first  time,  at  the  second  joint,  above  the  seed 
leaves,  or  be  permitted  to  produce  four  clear  joints  before  the  central  bud 
be  pinched  off.  Strength  of  plant  will  soon  be  gained;  and  after  a 
second  stopping,  at  two  or  three  joints  beyond  the  origin  of  each  lateral 
or  secondary  shoot,  fruit  will  be  yielded  in  abundance.  A  re-practice  of 
stopping  just  above  every  fruit  might  prove  most  productive ;  but  in  this 
summer  process  of  mere  protection  it  needs  not  be  insisted  on.  Free 
admission  of  air  during  bright  sunshine,  water  around  the  hills,  but  not 
dose  to  the  stems  or  over  the  leaves,  and  warm  covering  after  sunset,  till 
the  fummer-night  temperature  be  established, — will  secure  the  health  and 
lapid  pfogrets  of  the  plants.  Decaying  leaves  and  weakly  shoots  should 
be  rsnoTod ;  the  vines,  if  they  extend  beyond  the  limittd  v^aj^iuuXXM 
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cut  back ;  and  if  the  plants  1>c  infested  with  aphh  or  l/trtps,  a  tliorougli 
fumigation  of  tobacco  smoke  must  be  given. 

Forcing.— The  experienced  gardener  tvill  pcrceiTe  tliat  tliis  protectire 
■fsfem  may  he  converted  into  &  process  of  forcing,  !f  a  hot-Led  and  lining* 
be  applied;  but  I  do  not  favour  the  method  of  raising  the  cucumber  bj 
mean£  of  a  dung-bed.  In  lieu  of  it  I  shall  refer  to  the  practice  of  a  xerjr 
able  gardener,  as  I  find  it  detdled  !a  the  tenth  volume  of  the  Gardemri 
Magaiine;  and  I  have  pleasnrc  in  thus  evincing  the  respect  I  entertain 
for  his  skill  and  ability,  of  which  I  have  ivitnessed  many  proofs. 

Forcing  t»  brict  pigeon-holed  pilt. — The  plan  exhibits  portions  of  s 
range,  which  may  have  any  number  of  lights; — aa  are  nine-inch  wall^ 


which  surround  the  pits  and  the  spaces  66,  designed  to  receive  the  linii^ 
of  hot  Btable-dung.  These  ivalls,  as  seen  in  the  section  (2),  an  thnc  ttA 
high ;  the  spaces,  b,  are  two  feet  wide.  The  pits  ore  fiimished  with  douUe 
walls;  the  outwdewall  is  of  four-inch  brick-woik,  pigeon-holed  all  ronul 
to  the  height  of  fire  courses  from  the  base,  (see  lection  3).  Ihe  inset 
Walls  are  built  brick  on  edge,  worked  solid,  exoepdng  one  row  of  pigesr 
holes,  at  the  bottom  coarse,  left  for  diainage.  This  inner  wall  mnit  bt 
latfught  np  one  coww  1^^  ^hsn.^  ti(;eoo-Oudei  in  Uu  fimr-iad^  « 
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outer  wall ;  and  by  covering  the  cayity  between  this  and  the  outer  wall 
with  a  double  layer  of  plain  six-inch  tiles,  it  forms  a  flue,  back  and  firontl' 
The  plane  tiles  require  to  be  double,  because  the  centre  of  each  tile  which 
finishes  the  flue  must  be  firmly  bedded  in  mortar,  over  the  joints  of  those 
first  laid:  this  is  essential,  as  the  flues  must  be  steam-tight.  By  means 
of  this  arrangement  '^  the  violent  bottom-heat  from  the  linings,  which  is 
the  bane  of  all  forcing,  is  moderated ;  and,  as  much  of  the  heat  is  trans* 
mitted  through  the  tiles,  it  diifuses  a  mild  and  genial  warmth,  which  is 
circulated  among  the  plants,  without  incurring  any  danger  of  too  much 
heat  among  the  roots." 

The  centre  of  the  pits  is  filled  entirely  with  mould,  as  high  as  the 
flues,  except  about  six  inches  of  fresh  turf,  chopped  to  pieces  with  the 
spade,  to  be  put  into  the  bottom  for  drainage.  In  warm  weather  the 
linings  need  not  be  higher  than  the  outer  walls,  but  in  very  cold  weather 
they  should  be  kept  up  nearly  to  the  level  of  the  lights,  and  then  be 
covered  with  dry  straw  or  fern.  Between  every  set  of  lights,  three  being 
a  set,  there  is  an  open  space,  twelve  to  fifteen  inches  wide.  The  dung  in 
these  openings,  (c,)  when  once  put  in,  is  not  to  be  turned  like  that  of  the 
linings ;  for  as  the  walls  are  pigeon-holed,  but  without  flues  at  the  ends, 
the  roots  will  work  through,  and  receive  much  nourishment  from  the 
dung  in  the  openings,  when  it  is  decayed.  These  alleys  are  likewise 
serviceable  in  cold  or  damp  weather,  as  they  afford  the  opportunity  of 
topping  up  all  round  with  fresh  dung. 

This  is  an  abbreviation  of  an  article  upon  the  culture  of  the  cucumber 
by  Mr.  Patrick,  {Gardeners'  Magazine^  vol.  x.  p.  386.)  I  know  the 
range  of  pits,  which,  though  narrow,  are  extremely  efficient  and  commo- 
dious, not  only  for  the  forcing  of  cucumbers,  but  of  the  Persian  melon  and 
pine-apple.  I  shall  advert  to  it  in  the  notice  of  the  pine ;  but  now  need 
only  observe  that  the  pits,  when  used  for  the  cucumber  or  melon,  are 
furnished  with  a  trellis;  upon  which  the  vines  of  the  plants  expand 
themselves  from  one  long  central  stem,  exposing  their  foliage  and  fruit  to 
the  sun,  not  far  below  the  glass.  Thus,  much  danger  from  damp  and 
the  attacks  of  vermin  is  obviated. 

By  stopping  and  treating  the  plants  according  to  the  direction  of 
MThael,  the  finest  fruit  may  be  procured  in  ample  abundance.  The 
seeds  should  be  sown  in  August  and  September  if  cucumbers  be  required 
in  March  and  April,  and  thence  later,  according  to  the  time  when  fruit  is 
wanted,  till  the  season  arrive  for  adopting  the  protective  culture  first 
described. 

Culture  in  the  Siove.^^Thej  who  have  perused  the  article  on  the 
cidtore  of  the  cucumber  in  pots  by  Mr.  Aiton,  of  the  Royal  Gkurdens,  wffl 
not  hesitate  to  admit  the  feasibility  of  the  method  which  will  now  he 
described  as  concisely  as  may  be  consistent  with  ]^^TS(\c;u\tj, 
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It  will  not  be  too  much  to  assert  that  the  cucumber  can  be  grown, 
in  great  perfection,  cither  in  the  pine-stovo,  or  in  pits  and  small  houses 
erected  for  the  express  purpose.  Mr.  Knight's  Persian  melon-house  is 
well  adapted  to  the  purpose ;  and  this  will,  in  due  place,  be  described 
and  figured. 

In  the  Royal  Gardens,  3fr.  Aiton  tells  us  that  cucumbers  were  required 
throughout  the  winter :  the  seeds  were  "  sowed  on  the  12th  and  2(hh 
of  August,  and  raised  on  a  well-prepared  one-light  hot-bed.  "When  the 
seed-leaves  became  nearly  of  full  growth  the  plants  were  potted  out,  two 
into  each  pot,  known  by  the  name  of  upright  thirty-twos.  When  those 
pots  became  filled  with  roots,  the  plants  were  again  shifted  into  sixteens, 
and  removed  from  the  seed-bed  into  a  three-light  frame,  with  a  sufficient 
bottom-heat  to  allow  a  considerable  portion  of  air  to  be  given  day  and 
night.  Finally,  they  were  removed  to  pots  containing  three  pecks  of 
earth,  and  transferred  to  the  stove  in  September." 

I  propose  to  modify  this  plan,  and  to  apply  it  exclusively  to  spring 
culture. 

Let  the  seeds  of  any  prolific  cucumber  be  sown  in  January,  and 
treated  in  the  way  already  described ;  only  at  each  potting  the  plants 
should  be  placed  deep,  and  the  stems  moulded  up  gradually;  not  in  the 
first  instance,  but  when  the  roots  arc  seen  creeping  on  the  surface. 
Three  removes  will  thus  bring  the  plants  into  their  fruit ing-pots. 

I  inspected  a  set  of  pliints  in  May,  1830,  which  then  had  been  in 
full  bearing  three  months,  and  continued  to  produce  in  regular  succession. 
They  were  growing  in  a  pine-slip,  in  pots  from  twelve  to  fourteen  inches 
wide  at  top,  and  of  about  the  same  depth.  One  set  of  them  was  ranged 
on  the  back  curb  of  the  pit ;  another  on  a  strong  shelf,  fixed  against  the 
wall  of  the  house;  both  ranged  about  thirty  inches  below  the  glass. 
The  plants  were  short  and  stocky,  being  closely  stopped.  Each  supported 
two  cucumbers ;  one  of  a  size  for  cutting,  another  small  and  just  swell- 
ing. This  order  was  provided  for  as  nearly  as  possible,  and  by  it  the 
powers  of  the  plant  were  not  too  severely  tasked. 

In  my  experiments  I  have  employed  pots  sixteen  inches  deep  by 
twelve  wide ;  and  these  I  have  plunged  to  half  their  depth  in  a  trough  of 
mould,  eighteen  inches  deep,  training  the  stems  porpendicularly  four 
feet,  till  they  reached  a  wire  trellis  ten  inches  below  the  i^an ;  at  which 
the  plants  were  stopped  the  second  time,  to  produce  truitiiig  ehoots  for 
training  horizontally  upon  the  wires. 

Soil, — None  can  exceed  the  reduced  roots  of  couch-grasii  ecAeetcd 
fiom  fields  of  light  but  mellow  loam,  and  kept  for  four  or  fiTe  years. 
Mr.  Aiton's  soil,  used  at  Kew,  consisted  of  light  loam,  '^a  few  months 
horn  the  common,"  ome^kird  part ;  of  the  best  rotten  dvng^  ime-Udrd; 
oFlea£  mould  and  bealYi  toW^  equdl  parity  making  together  ona-tUnl  pait 
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Stopping. — If  there  be  sufficient  height,  the  plants  may  grow  a  yard 
or  more  before  they  are  stopped  to  produce  a  single  stem ;  but  if  there 
be  little  height,  and  a  trough  be  not  employed,  early  stopping,  to  form 
short,  stocky  plants,  should  be  adopted.  By  whatever  method  fruit  is 
dereioped,  MThael's  directions  for  the  subsequent  management  of  the 
shoots  should  be  kept  in  view.  I  hare  thus  brought  from  four  to  seven 
fine  fruit  to  perfection  on  one  plant,  trained  on  the  trellis  of  the  stove ; 
but  short  plants  must  be  restricted  to  two  fruits,  one  under  the  other,  as 
before  shown.  I  have  tried  the  power  of  my  plants  to  the  utmost, 
making  extent  of  growth  and  profusion  of  foliage  to  supply  an  increased 
number  of  fruit ;  but  in  ordinary  practice,  wherein  the  plants  will  be 
trained  upright  to  a  trellis,  the  laterals  produced  by  stopping  the  main 
shoot,  being  led  horizontally,  the  fruitful  shoots  are  to  be  securely  fastened 
by  twisted  shreds  of  moistened  bass.  The  advancing  fruit  may  then  be 
allowed  to  hang  by  its  footstalk,  without  any  constraint.  One  only 
should  take  the  lead ;  and  with  the  increasing  power  of  the  sun,  a  mode- 
rate supply  of  moisture,  and  a  free  admission  of  air  during  the  greatest 
power  of  the  sun,  it  will  make  rapid  progress.  When  one  fruit  is  cut, 
a  second  will  enlarge,  and  in  the  mean  time  another  may  be  permitted  to 
advance ;  thus  keeping  up  a  regular  succession.  Perhaps  three  or  four 
ftuit  may  show  at  the  same  time ;  but  two  only  should  be  left  on,  and 
the  others  pinched  off,  and  with  them  the  leading  buds ;  leaving  the 
embryo  shoots  to  become  fruit-bearing  laterals. 

If  there  be  no  head-room,  the  plants  must  be  rendered  bushy,  and  be 
tied  to  stakes  fastened  round  the  sides  of  the  pots. 

It  is  astonishing  what  an  immense  quantity  of  fruit  will  be  yielded  by 
the  plants  thus  prepared,  provided  the  supply  of  heat,  air,  sunlight,  and 
water,  be  apportioned  with  scientific  precision.  Water  is  of  great  con- 
sequenoe ;  the  soil  should  be  supplied  so  as  to  keep  the  soil  gently  moist 
throughout.  Shading  is  sometimes  very  necessary.  Manure-water  is 
sometimes  useful ;  it  can  be  made  by  pouring  a  gallon  of  boiling  water 
upon  a  small  shovel  of  pigeons'  or  sheeps'  dung,  with  an  ounce  or  two  of 
lime;  and,  after  beating  the  whole  to  mix  the  materials  thoroughly, 
dilating  the  fluid  with  four  gallons  of  rain,  or  soft  pond-water.  When 
used,  the  liquid  is  to  be  stirred  up,  and  applied  to  the  extent  of  a  quart 
m  more  to  each  pot,  once  a  week ;  then,  washing  the  manure  into  the 
body  of  the  soil  by  pouring  clear  water  upon  the  surface  till  some  of 
it  nuk  through  the  holes  of  the  pots. 

The  question  of  the  utility  of  manure-water  is  still  somewhat  ambigu- 
ous. I  therefore  recommend  a  weakened  application,  preferring  to  leave 
the  lesults  to  the  observation  of  the  cultivator,  rather  than  to  lay  down 
piiMariptiT^i  rules ;  for  it  is  certain  that,  however  a  person  may  endeavour 
to  cwifonai  to  directions  for  preparing  manures  or  cornel  v>SSa^V%  ^«bl 
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neyer  be  certain  that  lie  bas  obtained  one  which  is  similar  to  that  emplojed 
bj  any  writer,  in  consequence  of  the  dissimilarity  which  exists  in  the 
loams  and  sands  of  different  localities.  If  the  cucumber-plants  prosper, 
they  may  each  produce  a  dozen  fruits  between  April  and  Midsummer, 
when  those  of  the  frame  will  come  into  bearing. 


TUE  PERSIAN  MELON. 

The  melon,  cucumis  tneloy  is  a  species  of  the  genus  cucumis^  one.  of  the 
many  families  which  are  found  in  the  natural  order  cucurbit acea' : — that 
is  to  say,  it  belongs  to  a  tribe  of  plants  whose  natural  characters  resem- 
ble those  of  the  gourd  cucurbita^  its  type.  Cucumis^  cucumber,  is  derived 
from  the  Greek  kekumaiy  a  term  which  implies  tumidity^ — very  appropriate 
to  the  melon.  3/e/o,  the  specific  name,  comes  from  melo^  Latin,  derived 
from  MrfkoVy  whence  melon,  and  maluniy  an  apple.  The  word  is  appli- 
cable, in  a  degree,  to  the  figure,  but  more  so  to  the  odour  of  the  fruit; 
which,  in  many  cases,  is  far  from  dissimilar  to  that  of  a  fragrant  apple. 

Cucumis  is  found  in  Class  xxi.  Moncecia^  Order  yiii.  Monadelphia^  of 
Linnaeus.     Its  generic  character  is  the  following: — 

Male  ^flower.  Calyx,  five-toothed ;  Corolla,  bell-shaped,  of  one  petal, 
in  five  deep  divisions ;  Stamina,  three,  united  at  the  base. 

The  female  resembles  the  male  generally;  but  in  lieu  of  stamens  it 
has  a  three-cleft  pistil,  or  central  column,  with  a  three-parted,  rough, 
somewhat  reflexed  stigma,  and  a  swollen  inferior  germen,  or  ovary,  with 
gourd-like  seeds,  which  become  the  fruit. 

Referring  to  Lindley's  Guide  to  the  Orchard  and  Kitchen  GardeWy 
p.  23ii — 0,  for  the  list  of  the  then  known  varieties  of  Persian  melons, 
I  restrict  my  remarks  to  the  two  choice  varieties  sent  to  me  direct  by  the 
late  ]\Ir.  Knight,  accompanied  and  followed  by  a  series  of  original  and 
luminous  remarks.     These  are  the  two  Housainees,  or  Hoosainees. 

1st.  The  striped  Housainec  is  a  fruit  of  great  beauty  and  excellence; 
its  skin  is  firm,  but  thin ;  the  cellular  substance  immediately  under  it, 
and  to  the  depth  of  nearly  a  quarter  of  an  inch,  is  of  a  bright  pea-green, 
gradually  becoming  paler  till  it  meets  and  blends  with  the  inner  and  main 
portion  of  the  flesh,  which  is  of  a  pinkish  buff,  or  salmon  colour.  The 
green  portion  is  not  quite  so  tender  and  juicy  as  the  pink,  bat  the  whole 
may  bo  eaten,  with  the  exception  of  a  thin  exterior  integument.  Hcfe 
there  is  no  thick  and  tough  rind ;  all  is  juicy  and  tender.  The  odour  it 
fragrant,  and  never  fetid  as  that  of  the  common  melon,  and  tlie  flaTonr 
delicious.  The  only  fault  of  the  fruit  is  its  tardiness;  it  fieqnendy 
requires  from  fifly  to  seventy  days  from  its  setting  to  attain  eoayfete 
xmiuxiiy.    Daring  its  ear\y  growlVi  \U  ikm  ia  of  a  rich  gi»«B^  intcupmed 
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mth  stripes  and  blotches  of  a  darker  hue.  As  it  advances  to  maturity 
the  fruit  becomes  netted.  A  degree  of  distinctive  odour  is  perceptible, 
but  this  must  not  be  assumed  as  the  criterion  of  ripeness.  ^'little 
globules,"  says  Mr.  Knight,  "  apparently  of  water,  but  really  composed  of 
the  juice  of  the  fruit,  appear  at  the  juncture  of  the  fruit  and  its  stalk. 
K  such  bubbles  appear,  and  are  sweet  to  the  taste,  the  fruit  should  be 
instantly  cut."  These  remarks  apply  to  the  other  variety  now  to  be 
noticed. 

2nd.  The  tvhite-fleshed  Housainee  is  now  proved  to  be  a  distinct 
variety.  The  fruit  is  not  only  smaller  than  the  green  striped,  in  the 
proportion  of  about  four  pounds  to  seven  pounds,  but  its  flesh  is  of  a 
pure  cream-colour,  approaching  to  white;  it  is  also  more  globular  in 
figure.  Like  the  former^  its  ground-colour  is  green,  varied  with  darker 
stripes ;  but  its  ultimate  reticulations  are  much  less,  and  consequently  it 
never  assumes  the  gray  hue  of  the  striped  Housainee. 

It  ripens  in  a  shorter  period,  but  is  liable  to  crack  previously,  which 
forms  somewhat  of  an  objection ;  yet  its  flavour  is  so  pure  and  fine,  and 
its  prolificity  is  so  great,  that  it  ought  to  be  found  in  every  good  garden. 

It  was  Mr.  Knight's  grand  object  to  maintain  each  variety  true  to 
its  character ;  therefore,  the  two  should  be  grown  in  separate  depart- 
ments, and  wherein,  at  all  events,  no  common  melon  must  ever  be  suffered 
to  intrude. 

The  leaves  of  both  Housainees  are  very  largeand  handsome  ;  but  the 
blossoms  are  small,  of  a  pale  yellow,  and  comparatively  insignificant. 
The  plant  of  each  variety,  in  its  habit  of  growth,  is  one  of  the  finest  and 
most  interesting  of  objects.  The  stem,  if  led  perpendicularly  to  the 
height  of  three  feet,  will  comprise  about  ten  clear  joints.  From  each 
joint,  at  its  angle,  a  noble  leaf,  nearly  a  foot  in  diameter,  is  produced ;  it 
is  supported  by  a  footstalk  ten  inches  in  leugth,  that  takes  a  most  graceful 
bend,  in  figure  resembling  the  branch  of  a  chandelier.  It  is  heart- 
shaped,  obtuse  at  the  point,  very  broad  at  the  base.  From  each  axil  a 
lateral  might  be  produced ;  but  in  upright  training  these  must  be  oblite- 
rated till  the  plant  attain  the  trellis. 

To  acquire  a  philosophical  idea  of  a  plant  and  its  culture,  the  gardener 
fthould  make  himself  acquainted  with  its  habits  in  its  native  clime. 
Speaking  of  the  Persian  tribe  generally,  Lindley  says,  "  They  are  found 
to  require  a  very  high  temperature,  a  dry  atmosphere,  and  an  extremely 
bomid  soil ;  while  they  are  at  the  same  titne  impatient  of  an  undue 
supply  of  moisture,  which  causes  spottiugs  and  decay  long  before  the 
fruit  is  ripe.  It  is  not  easy,  therefore,  to  maintain  that  necessary  balance 
of  beat  and  moisture  which  in  Persia  arises  out  of  the  very  nature  of  the 
disie  and  mode  o£  cultivation.  In  that  country,  we  are  told,  that  the 
adon  it  grown  in  open  fields,  tfi^er^ected  in  everti  dxreclum  >>^  vcmxXX 
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streams,  between  which  lie  elevated  beds,  richly  mjinured  with  pigeons' 
dung." 

The  inference  to  be  drawn  from  these  fiicts  is, — that  a  soil  well  drained 
should  form  the  bed  of  the  plant,  and  that  wherein  its  main  roots  should 
be  fixed ;  but  that  the  rootlets  ought  to  have  access  to  a  body  of  water, 
situated  however,  hchw  the  base  of  the  real  bed.  An  accidental  occur- 
rence enabled  me  to  ascertain  the  truth  of  this  inference.  I  communi- 
cated the  fact  to  the  Horticultural  Society,  and  I  shall  now  again  allude 
to  it. 

A  plant  of  the  green  Housainec  w^as  cultivat4}d  in  a  small  stoYc.  It 
grew  in  a  pot,  plunged  in  a  bed  of  leaves,  close  to  the  end  wall  of  the 
tan-pit;  against  which,  on  the  outside  of  the  wall,  there  was  a  small  tank 
of  water.  One  of  the  main  roots  passed  through  the  bottom  of  the  pot, 
and  ran  against  the  inner  surface  of  the  wall.  Attracted  by  the  water,  it 
sent  forth  a  process,  through  the  mortar  joint  of  the  wall,  into  the  tank. 
When  there,  though  the  aperture  was  too  small  to  be  discerned,  the  root 
quickly  developed  a  complete  brush  of  beautiful  white  fibres,  which 
gradually  extended  themselves  throughout  the  water  of  the  tank.  I  sent 
a  portion  of  these  roots,  preserved  in  spirit  of  wine,  to  the  Horticultural 
Society,  and  retained  another  ;  it  is  now  in  complete  preservation. 

General  Habits  of  the  Melon  Plant, — It  is  perfectly  consistent  with 
fact  that  the  plant  is  by  nature  a  climber  ;  yet  we  have,  till  within  a  veir 
recent  period,  treated  it  as  a  creeper,  and  hence  have  subjected  it  to  many 
casualties.  It  has  become  the  prey  of  a  variety  of  insects,  and  the  fruit 
has  on  many  occasions  been  devoured  by  wood-lice  or  snails.  Setting 
aside  accident  from  these  vermin,  the  foliage  has  rarely  been  duly  exposed 
to  the  sun,  and  the  fruit  has  ripened  and  assumed  its  natural  tint  on  the 
upper  side  only,  while  the  lower,  if  resting  on  the  damp  earth,  has 
cither  decayed  or  remained  pale  and  immature. 

Lately,  gardeners  have  adopted  the  more  scientific  method  of  leading 
the  stems  of  cucumber  and  melon  plants  in  an  upright  direction,  to  the 
length  of  a  foot  or  more  ;  training  the  vine  and  foliage  horizontally,  or  in 
a  slope,  upon  a  trellis  eight  or  ten  inches  below  the  glass. 

Mr.  Patrick's  pitfi,  described  in  the  preceding  article,  are  odmiFably 
adapted  to  the  growth  of  the  Persian  melon.  Keeping  ererj  fiict  ia 
view,  we  may  consider  the  following  rules  as  established  axioms: — 

FirsL  The  plants  are  tender  and  succulent^  the  natives  of  a  hot  climate^ 
in  which,  however,  a  great  degree  of  cold  is  occasionally  experienced 
during  the  nights.  They,  therefore,  with  ns,  require  the  protection  of  a 
well-constructed  erection,  wherein  high  temperature  (70^  to  90^,  with  a 
free  access  of  air),  may  be  excited  during  sunshine.  A  rednctioa  of 
night  temperature  to  the  extent  of  10"*  or  13%  can  nerer  be  prodnetiTa  of 
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Second.  They  are  climbers,  therefore  they  ought  to  be  treated  as  such, 
— ^the  main  stem  being  led  perpendicularly  to  the  extent  of  ten  joints, 
before  the  fruit-bearing  laterals  be  permitted  to  range  horizontally. 

Third,  They  delight  in  water,  but  affect  a  dry  soil  and  atmosphere; 
hence  the  mass  of  roots  should  be  deyeloped  in  an  elerated  bed  of 
alluvial  turfy  loam,  fresh  from  the  pasture ;  but  the  finer  and  remote 
rootlets  may  be  permitted  to  extend  themselves  into  water  on  every  side. 
An  experiment  founded  upon  my  discovery  was  instituted  in  the  Society's 
garden,  and  lately  announced  in  the  Horticultural  Transactions, 

Having  thus  premised,  I  now  arrive  at  the  description  of  Mr.  Knight's 
melon-house,  which  is,  perhaps,  one  of  the  most  efficient  pieces  of  ma- 
chinery for  forcing  this  fruit  that  has  ever  been  erected. 

It  was  given  in  a  paper  written  by  the  president,  and  read  at  a  meeting 
of  the  Fellows  of  the  Horticultural  Society,  May  1 , 1 831 .  The  dimensions 
of  the  house  are  stated  to  be  : — Height  of  the  back  wall,  nine  feet;  of  the 


front  wall,  six  feet  nearly;  length,  thirty  feet ;  breadth,  nine  feet,  internal 
measure.  The  fire-place  is  at  the  east  end;  the  flue  is  double;  the  first 
course  built  of  bricks,  laid  flat,  four  inches  within  the  front  wall ;  the 
second  course  is  parallel  with  the  former,  built  of  bricks  on  edge,  and  has 
a  space  of  eight  inches  between  the  two  courses,  which  is  filled  with 
fira^ents  of  burnt  bricks.  These  absorb  much  water,  and  yield  it 
gradually  in  the  form  of  vapour. 

Air  is  admitted  through  apertures  (marked  a  a,  in  the  plan),  in  the 
front  wall,  which  are  four  inches  wide,  and  nearly  three  in  height  (i,  e. 
a  half-brick  space  is  left  in  the  wall),  situated  level  with  the  top  of  the 
floef^  eighteen  inches  apart.  It  escapes  through  similar  apertures  near 
the  top  of  the  back  wall.  These  are  opened  or  closed^  aa  c\t^MiQaJ(»sD«^ 
reguire. 
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Thirty-two  pots,  sixteen  inches  deep,  screntccn  inches  wide  at  the 
rim,  and  fourteen  at  tlie  bottom,  are  arranged  along  the  front  flue ;  but 
each  stands  upon  a  brick  to  raise  it  abore  the  burning  heat  of  the  flue. 

One  plant  is  grown  in  each  pot,  and  this  is  never  permitted  to  bear 
more  than  one  fruit.  The  stem  advances  till  it  reaches  a  trellis,  fourteen 
inches  below  the  surface  of  the  glass,  and  to  this  the  shoots  are  trained. 

This  extract  contains  the  substance  of  the  paper,  and  the  annexed 
plan  exhibits  the  profile  of  the  erection.  The  vinerj  before  described 
would  answer  every  purpose,  but  the  angle  being  more  sharp,  it  might 
not  be  so  well  adapted  to  the  altitude  of  the  sun  during  the  three  spring 
months. 

The  soil  recommended  to  me  by  Mr.  Knight,  is  the  chopped  green 
turf  of  an  alluvial  meadow,  incorporated  with  a  portion,  (one-sixth  to  one- 
fifih,)  of  recent  horse-droppings,  pressed  firmly  into  the  pots.  The 
seed  should  be  sown  in  small  pots,  one  in  each,  about  the  last  week  of 
March,  luich  pot  is  first  to  be  netted  with  hay,  or  dry  mos<t,  then  filled 
with  light  loam,  mixed  with  a  little  leaf-mould  or  heath  soil.  The  seed 
is  to  be  pressed  down  half  an  inch  deep,  and  covered  compactly  with  the 
soil,  which  is  to  be  kept  free,  but  by  no  means  wet.  The  pots  ought  to 
be  plunged  in  the  earth  over  a  hot-bed  of  dung,  as  in  that  genial  and 
moist  atmosphere  the  seeds,  if  good,  will  vegetate  speedily;  and  as  each 
plant  advances,  its  roots  will  mat  into  the  hay,  and  the  ball  will  come  out 
entire,  without  disturbing  the  fibrous  processes;  thus,  no  time  will  be 
lost.  It  may  be  removed  from  pot  to  pot  as  the  roots  fill  their  allotted 
space ;  but  this  is  not  required, — for,  when  it  shall  have  four  perfect 
leaves,  it  may  go  at  once  into  its  fruiting-pot,  and  be  subjected  to  the 
treatment  suggested  by  Mr.  Knight,  in  a  letter  dated  June,  1832.  Thus, 
the  Ilousainees  are  to  be  stopped  at  the  tenth  joint,  (the  Ispahan  sweet 
melon  at  the  twelfth,)  by  pinching  off  the  point  when  very  small.  Two 
of  the  strongest  laterals  arc  subsequently  to  be  selected  and  trained  on  the 
trellis ;  and  when  two  melons  are  distinctly  perceptible,  one  of  the  shoota 
is  to  be  stopped  at  two  joints  beyond  a  showing  fruit,  but  the  other  is  to 
be  allowed  to  proceed  unchecked. 

The  female  blossoms  are  next  impregnated  by  taking  a  male  flower, 
manifestly  productive  of  free  farina.  Afler  the  corolla  of  the  latter  is 
pulled  off,  or  folded  back,  it  is  to  be  held  by  the  stalk  inverted  over  the 
female,  the  stamens  made  to  touch  the  stigma ;  and  in  that  positioii 
pressed  firmly,  but  not  with  violence,  upon  it. 

^If,"  he  added,  ^'the  pollen  be  properly  introduced,  one  of  the  finiti 
never  fails  to  set ;  and  when  both  set,  I  generally  prefer  the  fruit  which 
grows  upon  the  shoot  that  has  not  been  stopped." 

The  number  of  fruit  which  a  Honsainee  plant  can  produce,  muft  he 
regphted  by  the  extent  of  (o\\«.^  Y^eiecLXfidtn  the  light.    ^  One  fruif  of 
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four  pounds  in  weight,  may  be  allowed  to  every  four  square -feet  of 
glass." 

Water, — ^The  plants  grown  in  pots,  if  placed  on  the  flue,  must  be 
freely  supplied  mth  water.  Mr.  Knight  employed  liquid  manure,  pre- 
pared by  steeping  pigeons'-dung  in  water ;  this  he  considers  the  best  food 
of  the  plant ;  but  he  gave  much  pure  water,  even  daily,  in  hot  weather, 
and  always  in  sufficient  quantity  to  reach  the  bottom  of  the  pots ;  but 
when  the  fruit  was  fully  grown,  so  much  water  only  was  given  as  would 
keep  the  plant  alive." 

They  who  prefer  the  method  of  plunging  the  pots  in  a  bed  of  leaves, 
or  of  planting  without  pots  in  a  deep  bed  of  earth,  lying  upon  leaves  or 
turf,  either  in  the  stove  or  in  a  brick  glazed  pit,  need  not  give  so  large  a 
quantity  of  water ;  and  may  be  assured  of  success,  provided  the  soil  be 
a  fresh  mellow  loam,  and  not  that  of  a  manured  garden,  which  is  always 
infested  with  insects. 

Well-reduced  leaf-mould  alone  will  produce  and  support  excellent 
melons :  this  I  have  seen  proved.  Mr.  Knight  also  assured  me  that  all 
melons  will  certainly  succeed  in  pots,  and  that  the  green-striped  Hou- 
sainee  will  do  perfectly  well  in  any  common  hot- bed ;  but,  as  the  skin  of 
the  fruit  is  very  thin,  it  will  be  prudent  to  raise  it  above  the  mould  upon 
a  little  cradle.  The  point  also  of  the  fruit  should  be  a  little  elevated, 
otherwise  it  will  be  rather  liable  to  crack. 

In  growing  melon-plants  of  any  kind  in  a  bed  of  earth,  the  prepara- 
tion of  the  soil  is  of  great  consequence.  Mr.  Patrick's  brick  pit,  prepared 
as  described  for  the  cucumber,  comprises  every  convenience ;  the  first  of 
which  is,  a  deep  bed  of  maiden  turfy  loam,  unctuous,  but  not  of  a  hard- 
binding  texture.  There  will  be  no  dung  in  the  proximity  of  the  roots ; 
and  if  the  remote  fibres  court  it,  they  can  wander  through  the  pigeon- 
holes to  the  old  manure  at  the  end  of  each  pit.  As  under  each  light  a 
melon-plant  or  two  will  be  planted,  a  hill  of  the  lightest  of  the  soil  should 
be  prepared;  and  to  ensure  the  safe  removal  of  the  plants  without  check, 
they  should  be  growing  in  pots  of  the  size  thirty-two,  the  bottoms  of 
which  had  been  previously  beaten  out,  their  place  supplied  with  an 
inverted  turf.  Once  established  in  such  a  vehicle,  a  transfer  can  be  made 
without  risk,  by  plunging  the  pots  nearly  to  their  rims  in  the  hills. 
The  roots  will  speedily  pass  into  that  of  the  hill ;  and  when  they  appear 
at  the  surface,  a  fresh  addition  of  fine  mellow  soil,  reserved  at  the  inner 
sides  of  the  pit,  must  be  made,  just  to  cover,  but  not  to  bury,  the  fibres 
deeply.  Water  may  be  freely  given  in  warm  weather,  but  never  within 
the  plunged  pots.  The  stems  should  be  dry,  but  the  remotest  fibres 
moist. 

Practise  little  stopping.  Bring  forward  two  series  of  laterals;  the 
first,  by  pinching  off  the  extreme  point,  about  the  third  joint;  ^  «^^TiA.^ 
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when  the  shoots  so  produced  have  made  three  or  four  joints  more. 
Fruitful  latftrfils  will  appear ;  those  maj  be  thinned  entirelr  out  irhich 
crowd  the  best  fruiters ;  hut  the  latter  should  proceed  on  to  attain  the 
boundaries  of  the  pit  or  frame.  As  each  plant  will  hare  sereral  fruits,  it 
will  be  wise  to  try  the  comparative  effects  of  stopping  close  to  a  meloOf 
here  and  there,  and  of  permitting  other  fruit-bearing  shoots  to  adTance 
unchecked.     Experience  will  thus  be  established. 

Propagation  bif  Cnttingi. — Whenever  the  quality  of  any  fruit  is  highly 
approved,  cuttings  of  the  strong  fruiting  shoots,  tidccn  at  the  third  joint, 
from  the  extremity,  placed  in  a  bottle  of  water,  in  heat,  will  strike  root; 
to  will  they  also  in  mould  contained  in  small  pots,  plunged  in  a  warm 
bed  of  leaves  or  earth.  Those  from  the  water  should  he  potted  when 
the  roots  are  half  an  inch  long.  These  cuttings,  treated  as  the  seedlings, 
till  they  are  in  the  thirty- two  jiots,  will  form  bearing  plants  immediately, 
particularly  if,  when  placed  on  the  hills  and  in  vigorous  health,  the  point 
of  the  shoot  be  pinched  otV  once.  L^uduu,  on  viewing  the  melons  at 
Petworth  House,  observed,  ''  In  five  or  six  days  afler  planting,  if  the 
cuttings  have  been  taken  with  fruit-blossoms  just  beginning  to  expand, 
yjHjn  rooted  cuttings^  the  fruit  will  be  as  Lirge  as  hens'  eggs.  In  three 
weeks  the  greater  part  will  be  full  grown ;  in  five  weeks  the  plants  will 
have  furnished  three  or  four  ripe  fruit,  and  will  be  ready  to  Le  pulled  up 
and  be  replaced  by  others." 

The  total  product  is  represented  as  astonishing. 

I3e  it  remembered  that  these  cuttings  are  raised  in  a  frame  set  apart 
expressly  for  rooting  them ;  and  ^*  in  it,  a  stock  of  rooted  plants,  but  never 
of  more  than  three  or  four  days'  growth,  are  kept  all  the  summer."— 
(Gard.  Mag.  vol.  v.  pp.  57C — 9.) 

Tlie  experiment  is  worthy  of  a  trial ;  the  practice  is  one  of  routine, 
in  which  a  first  attempt  may  entirely  fail.  It  reads  well,  but  I  never 
observed  the  practice  in  any  garden. 


TUE  PINE-APPLE. 

Anakassa  sativa.  NatumI  order,  Bromeliaccas.  Class  ti.  Order  i. 
Ilexandria  Monogynia  of  Linnffius.  Calyx,  in  three  divisions ;  CoroUa, 
of  three  petals ;  Seeds  buried  in  a  fleshy  receptacle.  This  genus  has 
been  recently  separated  from  Bronieliay  the  fruit  of  which  is  worthless. 
The  fructification  of  the  pine-apple  is  thus  described:— 
**"  The  fruit  is  a  mass  of  flowers,  the  calyces  and  bractea  of  which  are 
fleshy,  and  grow  firmly  together  into  a  single  head.  It  is  the  points  of 
these  parts  that  together  form  what  gardeners  call  the  pips,  that  ii  to 
MBf,  the  rhomboidal  «f  aces  into  which  the  sui&ce  is  diyided.    TUmd 
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wild,  pine-apples  bear  seeds  like  other  plants,  but  in  a  state  of  cultira- 
tion,  generally  owing  to  the  succulence  of  all  the  parts,  no  seeds  are  pro- 
duced ;  and  consequently  the  plants  can  only  be  multiplied  by  suckers, 
or  by  their  branches,  which  gardeners  call  the  gills  and  crowns." 

Varieties  are  numerous;  fifty  are  described  in  the  catalogue  of  the 
London  Horticultural  Society:  but  few  of  these  are  required;  and  in  all 
cases  one  variety  only  should  be  grown  in  one  department,  because  each 
requires  some  peculiarity  of  treatment. 

There  are  two  which  are  adapted  to  winter  fruiting : — I.  The  old 
black  Jamaica^  thus  described  in  the  catalogue  alluded  to.  No.  11  :— 
*'  Leaves  rather  long  and  narrow,  slightly  spreading,  and  somewhat  keel- 
ahaped,  of  a  dull  green,  tinged  with  a  dark-brown  colour,  and  rather 
mealy;  spines  short,  regular,  and  thinly  set ;  flowers  purple ;  fruit  oval ; 
pips  roundish,  rather  large,  compressed  in  the  middle.  Fruit  of  a  very 
dark  olive-green  before  it  is  ripe,  it  then  changes  to  a  palish  yellow, 
slightly  stringy;  flesh  very  rich  and  juicy,  and  most  highly  flavoured. 
Weight  from  two  to  five  pounds.  According  to  Speechley,  it  produces  a 
fruit,  even  during  autumn  and  winter,  more  swelled  and  perfect  than  any 
other  firoit." 

Gardeners  object  to  this  plant,  on  the  foUowiDg  grounds: — It  does  not 
fruit  so  readily, — say  they, — as  the  Queen ;  it  is  shy  of  producing  suckers, 
and  is  tender.  The  truth  is  that,  in  bottom  heat,  the  roots  being  rather 
sensitive,  and  few  in  number,  arc  apt  to  be  injured,  or,  as  it  were,  dis- 
solved, if  exposed  to  considerable,  and  especially  sudden  increments  of 
heat. 

Mr.  Knight  cultivated  this  pine  with  the  greatest  success,  without 
plunging  into  any  fermenting  mass  whatever ;  he  obtained  one  perfect 
sucker  from  a  plant, — perhaps  two ;  and  occasionally  grew  his  succession 
plants  on  the  old  stocks. 

n.  The  St.  Vincent,  or  green  olive  pine.  This  was  another  favourite 
of  the  late  venerable  president,  and  was  grown  by  him  in  his  own  scien- 
tific manner.     It  is  found  at  No.  21  of  the  Catalogue. 

"Flowers  purple,  middle-sized.  Fruit  bluntly  pyramidal,  slightly 
mealy,  and  of  a  dull  olive  colour.  When  ripe,  of  a  dingy  yellow,  from 
two  to  four  pounds,  highly  flavoured,  and  swells  readily  during  the  winter 
months.  Crown,  middle-sized;  leaves  rather  numerous,  and  slightly 
spreading." 

III.  The  Queen,  Old  Queen,  and  particularly  that  fine  sub-variety 
the  broad-leaved  Queen  of  the  Catalogue,  No.  45,  are  the  only  general 
favourites :  the  Ananas  Ordinaire  of  the  French.  Leaves  very  shorty 
broad,  and  stifle,  somewhat  spreading,  and  keel-shaped,  of  a  bluish-green, 
and  diickly  covered  with  meal.  Spines  strong,  rather  far  apart,  green 
and  mealy;  when  ripe,  of  a  rich,  deep  yellow.    Fleshy  ^e  yelLo^^^tari 
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sliglitlj  fibrous  and  melting ;  remarkably  juicy  and  sweet,  with  a  little 
pleasant  acid.  Cro^vn,  middle-sized;  leares  numerous,  and  rather 
spreading;  a  valuable  pine  weighing  from  three  to  fiye  pounds. 

The  Queen  pine  is  a  true  summer  fruit.  It  is  a  free  and  hardy 
rooter;  and,  being,  when  grown  by  a  skilful  and  practised  gardener, 
subject  to  few  accidents,  and  very  productive  of  suckers,  it  is  preferred 
beyond  every  other  variety. 

The  following  method  of  cultivating  the  pine  is  extracted  firom  an 
article  in  the  Gardeners  Magazine^  vol.  i.  p.  42d.  It  was  written  by, 
perhaps,  the  best  pine-grower  in  Berkshire  *,  is  clear  and  concise,  and, 
by  introducing  some  practical  remarks,  I  hope  to  render  it  still  more  so; 
modifications  arc  easily  adopted. 

*^  The  following  directions  are  for  the  management  of  pine-plants  that 
are  intended  to  show  their  fruit  eighteen  months  after  removal  from  the 
parent  plant.  In  the  end  of  August,  or  beginning  of  September,  prepare 
a  pit  for  the  crowns  or  suckers.  A  bed,  twenty-four  feet  by  six  feet;  will 
hold  four  hundred  plants.  Stick  in  the  crowns  and  suckers  as  thick  as 
they  will  stand,  and  about  one  inch  and  a-half  deep.  Keep  to  70°;  and 
shade  during  hot  sunshine.  Through  the  winter  apply  dung  linings 
to  keep  the  internal  air  between  50°  and  60%  and  protect  the  glass  with 
mats  during  the  night.  If  the  bed  should  get  very  dry,  give  a  gentle 
watering  over  the  surface.  No  other  care  or  attention  will  be  necessary 
till  March ;  the  roots  will  then  have  run  nearly  over  the  surface  of  the 
bed,  and  consequently  the  plants  will  require  potting." 

This  first  paragraph  premises  some  acquaintance  with  pine-culture, 
and  that,  it  is  intended  to  commence  on  a  bold  scale.  I,  on  the  other 
hand,  suppose  a  case  in  which  a  Jirsl  attempt  is  made,  with  only  a  few 
dozens  of  croi^ns  and  suckers.  The  bed  alluded  to  is  one  of  tanners' 
bark,  the  surface  of  which  is  so  decayed  by  fermentation,  as  to  approach 
to  the  condition^of  rotten  wood;  a  little  bottom-heat,  perhaps  of  70°^ 
existing  below  the  surface. 

But  pine-suckers  and  crowns  never  strike  root  better  than  in  a  com- 
mon dung  hot-bed;  and  if  few  only  be  obtuned,  it  will  be  better  to 
prepare  a  one-light  frame,  over  a  deep  bed  composed  of  leaves  and  fiesh 
stable-dung, — two  parts  of  the  former  and  three  parts  of  the  latter ;  both 
thoroughly  and  minutely  mixed  with  the  fork,  and  suffered  to  ferment  in 
a  heap  for  one  or  two  weeks.  The  bed  should  then  be  made  perfectly 
even,  flat,  and  solid,  the  frame  and  lights  put  on,  and  left  till  the  heat 
rise.  A  thermometer  will  show  the  temperature  of  the  atmosphere 
therein ;  and  when  this  indicates  70^ — 75^  without  sun,  the  plants  may 

*  From  a  paper  read  at  a  meeting  of  the  Horticnltmrnl  Soeietj,  April  U^  Utf » 
written  by  Mr,  W.  Greeasbiddsi  gardener  at  Knglcfield  Hoosc^  JkAASn.^ 
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b*  safelj  introdacecL  These  preparations  ought  to  he  completed  hj  the 
Kiddle  of  Septemher  at  the  latest ;  hecaose  the  plants  strike  rery  indif- 
fSnentlj  at  a  later  period,  and  are  apt  to  damp  off.  In  the  mean  time, 
tlie  erowns  and  suckers  (the  larger  thej  are  the  greater  the  chances  of 
waccem)  should  be  divested  of  some  of  their  lower  leaves  by  scaling  them 
off  with  an  oblique  twist,  so  as  to  leave  a  clear  space  of  an  inch  and  a-half 
or  two  inches  of  straight  stem  to  go  into  the  soil.  The  bottom  or  heel  of 
each  crown  or  sucker  should  be  pared  even  with  a  knife,  and  then 
deposited  in  a  dry  room  for  a  week  or  more. 

In  planting  the  suckers,  it  will  be  the  safest  method  to  begin  with  the 
pots  called  sixties,  large  or  small,  according  to  the  size  of  the  plants ; 
using  a  soil  composed  of  black,  sandy,  heath-mould,  and  light  loam, 
thoroughly  mixed ;  having  previously  put  half  an  inch  or  more  of  chips 
of  broken  pots,  or  small  cinders,  into  the  bottom  of  each  pot.  If  the 
bottom-heat  of  the  bed,  at  the  depth  of  the  pots,  do  not  exceed  95%  and 
the  atmosphere  of  the  frame  65"^,  the  pots  and  plants  may  be  plunged  in 
the  dung  to  the  rims.  If  it  range  from  98°  to  105%  the  surface  should 
be  covered  with  a  bed  of  saw-dust  or  leaf-mould,  or  sand,  six  inches 
deep,  into  which  the  pots  arc  to  be  plunged ;  or  if  the  crowns  and  suckers 
are  to  be  simply  stuck  into  the  bed,  leaf-mould  alone  should  be  the 
material  employed. 

Two  conditions  are  to  be  observed :  ihejirsly  that, — in  planting,— the 
earth  of  the  pot  or  bed  must  be  pressed  firmly  around  the  base  of  the 
plant. 

Second.  If  the  hot-bed  retain  the  plants  throughout  the  winter,  fresh 
Knings  must  be  heaped  to  the  top  of  the  frame,  and  the  glass  be  covered 
during  frost  with  boards,  and  a  quantity  of  dry  straw  or  hay.  Mats 
soon  become  wet,  and  conduct  away  the  heat.  But  as  the  plants  in  pots, 
if  they  succeed,  will  be  well  rooted  by  the  middle  of  October,  much 
trouble  will  be  saved  by  removing  the  stock  to  a  low  stove,  furnished 
with  a  deep  bed  of  leaves ;  for  there,  the  flue  will  secure  the  plants  from 
damp,  and  keep  up  that  gentle  degree  of  warmth  which  will  be  consistent 
with  safety,  without  exciting  unnatural  growth. 

^  Plant  in  pots  of  about  six  inches  in  diameter,  for  the  largest  plants, 
and  for  the  smaller  in  proportion.  Leave  on  all  the  roots,  and  strip  off 
ikree  or  four  of  the  bottom  leaves.  Use  deep  potting,  which  is  of  great 
advantage  to  pine  plants  in  all  stages  of  their  growth.  When  the  potting 
is  finished,  and  the  plants  are  set  in  the  pits,  shut  the  lights  down  close, 
letting  them  remain  so  from  four  to  eight  days,  shading  in  hot  sunshine* 
Keep  the  air  to  7(f  for  the  first  three  weeks ;  in  that  time  the  plants 
will  be  well  rooted,  and  will  then  require  free  admission  of  air,  and 
watering  about  twice  a  week,  as  well  as  frequent  sprinklings  with  the 
Migiyy»  in  hot  iij  weather.    The  top  heat  must  then  be  maintained  with 
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dung-liiiings  to  OiV,  anil  the  lights  must  be  corered  xrith  mats  at  night 
till  the  summer  heat  makes  it  unnecessarj, — this  will  be  in  the  month  of 
June.  At  that  time  the  plants  ivill  require  potting  in  pots  two  sixes 
larger  than  the  last.  There  will  be  no  fresh  tan  wanted  at  this  season 
for  the  hed ;  turning  it  orer  one  fork  deep  to  lerel  the  surface  is  all  that 
will  be  necessary.  Pot  the  plants,  with  balls  entire,  using  the  mould  in 
this  and  every  other  potting  in  as  rough  a  state  as  possible. 

"  About  the  middle  of  August  or  September  the  plants  will  require 
potting  in  their  fruiting  pots,  from  twelve  to  fourteen  inches  in  diameter. 
Put  the  plants  with  balls  entire,  and  deep  in  the  pots,  stripping  off  a  few 
of  the  bottom  leaves  to  let  them  push  out  fresh  roots.  In  setting  the 
pots,  give  them  plenty  of  room,  for  they  will  make  considenible  progress 
after  this  potting.  When  the  setting  is  finishod  give  a  little  water  to 
settle  the  mould ;  the  plants  will  not  require  any  more  for  ten  days  or  a 
fortnight  after.  Keep  the  house  rather  warm,  to  make  them  root  freely, 
and  then  water  whenever  they  appear  dry,  which  is  the  best  criterion  to 
go  by  in  the  autumn  and  winter  months.  Give  plenty  of  air  whenever 
the  weather  permits,  and  sprinkle  with  water  when  the  bark-bed  and 
house  become  dry. 

''  Dogin  fire  heat  when  the  internal  heat  of  the  house  in  the  morning 
falls  below  (>0%  keeping  between  that  and  G5°  to  the  middle  of  January, 
when  a  rise  of  fi^  will  be  necessary.     In  April,  fork  the  bed  over  two 
forks  dcej),  adding  a  little  fresh  tan  quite  at  the  bottom  of  the  pit,  and 
then  level  the  surface.     Before  the  plants  are  replaced,  three  or  four  of 
their  liottom  leaves  should  be  stripped  off,  and  a  little  of  the  old  mould 
taken  from  the  surface  of  the  pots,  and  replaced  with  fresh  mould,  raised 
quite  to  the  tops  of  the  pots.    When  the  plants  are  returned  into  the  bed, 
plunge  the  pots  to  half  their  depth  only,  (this  should  be  observed  at  all 
other  settings,  as  there  is  nothing  so  injurious  to  a  pine-plant  as  tos 
much  bottom  heat,)  giving  plenty  of  room  and  a  gentle  watering.    Keep 
the  house  rather  warm  for  the  first  week,  till  the  heat  of  the  bed  retunu. 
Give  air  whenever  the  weather  will  permit,  watering  about  twice  a  weA 
in  hot^  dry  weather ;  and  sprinkle  with  the  engine  frequently,  when  the 
house  is  shut  up  in  the  evening.     There  will  1>e  no  further  attention 
necessary  till  the  fruit  is  swelled  to  its  full  size,  and  begins  to  ripa; 
then  all  waterings  should  be  discontinued,  and  a  free  circulation  of  A 
admitted  to  bring  the  fruit  to  its  due  flavour. 

The  foregoing  rules,  the  writer  says,  are  applicable  to  pines  whidi  irt 
to  produce  a  general  summer  crop.  *'  When  ripe  iruit  it  Kqvind  eariii^ 
or  later,  the  different  pottings,  &c.,  must  be  varied  accordingly,  and  be 
done  earlier  or  later,  as  the  fruit  may  be  required  to  come  in  for  ose  it 
dn  earlier  or  later  season. 

"  The  compost  mouid  to  be  used  at  all  the  pottiogs  ahoold  be  Hntg 
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surface  loamy  and  half-rolled  hog  dung^  of  each^  equal  quanliticSy  kept  as 
rough  as  possible.*  The  mixture  should  never  be  used  when  more  than 
twfelte  months  old.  It  may  be  here  observed  that  riO  pine  should  be 
ch^dk^d  ill  its  progress;  for  the  consequence  of  checking  is  always  a 
prelnitttlti!  Ottd  Weak  production  of  fruit." 

Th(i  first  remark  of  moment  applies  to  the  soil  or  compost  mould 
named  atyove,  *•  a  strong  surface  loafh^"  and  the  diing  of  swine.  The 
surface,  or  grassy  turf  of  a  sheep-walk  or  pasture  is,  and  must  be  good, 
be^USe  of  the  decomt>osable,  vegetable  Siibstances  which  it  contains ;  but 
what  lA  to  be  understood  by  the  term  strtiH^  lodnif  Most  teaders  would 
coticlude  that  a  stiffish  clayey  earth  is  meaiit  i  biit  he  that  should  attempt 
to  grow  the  pine-plant  in  such  a  medium,  would  expefriende  much  pet- 
pleiitjTi  Again,  there  is  a  strong  garden  loanl,  which  binds  during  hot 
weather  into  clods,  as  hard  as  a  brickj  which  nevertheless  breaks  dowii 
to  &  powder  when  wetted  by  a  shower.  If  half  a  (lOuiid  of  this  soil  be 
iiiiimately  mixed  up  with  a  quart  of  water,  and  silffered  to  rest  for  only 
a  few  seconds  of  time,  it  will  be  petceiVed  thht  three-fdurths  bf  the  whole 
hare  becii  deposited  in  the  form  of  a  coarse,  giitiy  sahd.  Such  a  loam 
I  have  ever  found  to  be  inimical  to  the  toots  of  tt  pine.  By  the  tehti, 
•*  strong  loam,"  in  reference  to  a  healthy  mediuiH  for  pine-plants,  We 
thM^ord  must  understand  a  soft,  velvety  eatth,  abounding  With  fin^  silex, 
or  pure  e^itih  of  flints,  blended  with  ochre,  which  will  remiiin  althost  entirely 
stis|iended  in  water,  and  can  be  poured  oflF  with  it,  leaving  scdrceljr  oile- 
sixteenth  part  of  gravelly  fragments.  The  best  pitie  loalii  that  1  have 
etct  Sceh  contains  nine-tenths  of  a  fine  silex,  that  cannot  be  dissolved  in 
aiijr  of  the  mineral  acids,  about  one-twentieth  part  of  coarser  sand,  a  very 
small  portion  of  chalk,  scarcely  discoverable  by  muriatic  acid,  and  about 
ftix  dr  setetiper  cent,  of  oclireous  matters ;  the  colour  is  a  pale  ha*el ;  the 
texture  lumpy  and  firm  till  wetted,  and  then  breaking  down  into  an  opeft 
m^ndW  soil,  as  soft  or  unctuous  as  fullers'  earth.  This  mellow  loam  is 
rich,  (strong,)  and  peculiarly  propitious  to  the  pine. 

Trtie  eferthy  medium  is  the  great  desideratum,  while  it  forms  the 
drief  diffictilty  of  the  pine-grower ;  who,  if  he  possess  a  suitable  loam, 
itoy  blend  it  With  leaf-mould,  heath-soil,  the  dung  of  sheep,  swine,  or  of 
the  horse,  all  more  or  less  fermented,  and  yet  succeed  to  his  heart's 
wlsiiMi  Without  it  he  may  experimentiz^,  and  tax  his  abilities  to  the 
tltttim ;  but  vtitation  and  disappointment  Will  mfect  hint  at  every  Stage. 

Allttthtfjr  fextremely  good  soil  for  the  pille  is  the  earth  ftonl  decJaJred 
tidtftcli-ghuls  roots,  perfectly  reduced;   it  is  unctiKms,  soft,  and  vety 

nutritive. 

Mr.  Greenshield's  process  ranks  among  the  best ;  but  it  may  be  sim- 
plified by  adopting  the  pits  used  by  Mr.  Patrick,  described  in  the  article 
upon  the  cucumber.     I  inspected  his  ranges  in  1838,  and  saw  ^ine  \ilant^ 


628 


APPENDIX. 


in  every  stago,  of  a  quality  which  altogether  surpassed  those  of  ordinary 
calture. 

It  may  be  asserted  as  a  fact,  founded  upon  experience,  that,  with  the 
exception  of  the  method  of  culture  without  bottom-heat  or  plunging, 
adopted  by  the  late  ]Mr.  Knight,  success  depends  upon  the  rapidity  with 
which  a  pine-plant  is  carried  through  every  stage  of  its  course;  and 
therefore  that,  from  the  sucker  to  the  developcment  of  the  fruit,  fifteen 
monilis  ought  to  complete  the  period  of  its  growth. 

Now,  in  Mr.  Patrick's  pigeon-holed  flued  pits,  four  feet  six  inches 
wide  in  the  clear  internal  measure,  surrounded  by  hot-dung  linings,  a 
plant  never  can  be  checked  in  its  progress,  provided  the  linings  be  duly 
renewed,  and  in  winter  built  up  to  the  full  height  of  the  walls.  The 
plants  I  inspected  in  May,  1838,  had  passed  through  the  severity  of 
January,  (2°  — ,  or  34®  of  frost,)  without  a  check,  and  never  in  an 
atmosphere  reduced  below  65"^  to  70°.  But  to  guard  against  any  casu- 
alty, a  course  of  hot-water  pipes  might  run  along  the  front  wall,  level 
with  the  top  of  the  flue  of  all  the  pine  divisions. 

No  earth  was  introduced  into  those  pits ;  but  in  lieu  of  it,  about  two 
feet  of  long  stable  dung.  Upon  this  bed  the  pots  were  set,  and  pressed 
down  just  so  low  as  to  prevent  their  falling  over. 

Boilom-keat  was  not  affected  by  Mr.  Patrick ;  a  genial  temperature, 
equable  throughout,  was  secured  by  the  steady  heat  of  the  linings,  and 
retained  during  the  cold  weather,  by  a  deep  covering  of  litter  at  nights, 
and  throughout  gloomy  days. 

No  water  need  be  given  during  November,  December,  and  January; 
but  a  little,  with  the  chill  off,  in  February;  and  subsequently,  an  increas(Hl 
quantity,  as  solar  light  increases  and  prevails,  will  be  required. 

From  May  to  the  middle  of  August,  high,  moist  temperature,  and  a 
soil,  moderately  so,  but  never  wet,  are  essentials. 

In  the  fruiting  stage,  when  the  fruit  begins  to  turn  off,  water  most  be 
by  degrees  withheld,  and  much  more  air  admitted. 

The  soil  employed  by  Mr.  Patrick  was  a  strong,  nut-brown  loaiDi 
taken  rather  below  the  turf;  two  parts  of  this,  to  one  part  of  the  half- 
reduced  dung  of  his  linings ;  these  were  left  to  incorporate  in  a  heapi 
which  was  mixed  and  turned  twice  or  three  times. 

By  combining  the  above  machinery  with  the  practice  detailed  by  Mr* 
Ghreenshields  and  in  the  annexed  remarks,  a  little  experience  will  quali^ 
any  attentive  gardener  to  become  a  good  pine-grower :  a  qnalificadon 
which,  if  found  united  with  that  of  a  skilful  cultiyator  of  the  vine^  viU 
place  him  in  the  highest  grade  of  his  profession. 
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This  catalogue  is  now  differently  placed,  and  its  materials  are  col- 
lected together,  instead  of  being  dispersed  through  the  body  of  the 
work:  hence,  some  modification  has  been  required.  In  conformity 
with  the  fashion  of  the  day,  it  might  have  been  thought  necessary 
to  refer  to  the  natural  or  Jussieuean  system  of  Botany.  That 
system  cannot  be  too  much  lauded,  as  comprising  the  entire  Science 
of  Physiological  Botany^ — but  it  is  yet  incomplete,  and  involyeB 
perplexities  and  difficulties,  w^hich  may  embarrass  thousands.  Again, 
the  catalogue  was  originally  derived  from  the  late  Sir  J.  E.  Smithes 
last  edition  of  the  English  Flora^  and  as  it  remains  essentially  the 
same,  I  have  preferred  to  adhere  to  the  Linnaean  classification,  add- 
ing the  following  concise  tables,  in  order  to  serve  as  a  reference  to 
the  titles  of  the  Classes  and  Orders.  Of  this  arrangement,  it  has 
been  justly  said,  (and  how  many  can  vouch  to  the  fact,)  that  "  Lin- 
naeus has  given  the  most  beautiful  artificial  system  that  has  ever 
been  bestowed  by  genius  on  mankind  !'^     Can  we  then  abandon  it! 

The  subjects  contained  in  the  24th  Class,  Cryptogamia^  are 
omitted.  That  class  contains  subjects  of  extreme  beauty,  but  as 
Sir  J.  E.  Smith  included  in  his  English  Flora  only  the  order  Filioes^ 
or  ferns;  and  as  that  work  has  been  exclusively  consulted,  it  is 
thought  advisable  to  restrict  the  catalogue  to  the  twenty-three  classes 
of  Linnaeus,  which  comprise  all  the  British  plants  whose  fructiferous 
organs  are  open  and  revealed  to  light. 

The  titles  are  chiefly  of  Greek  derivation ;  this  is  shown  in  the 
table.  The  thirteen  classes,  (from  1  to  13,  inclusive,)  are  governed 
by  the  number  of  the  stamens.  The  remaining  ten,  by  the  position, 
or  distribution  of  the  stamens.  Sometimes,  also,  (in  classes  20  to 
24,)  as  refers  to  their  situation,  relative  to  the  pistil. 

8TAXEK8.  CLASSES.  OBDEMS. 

One.  1.  MoKANDRiA, from  monos,    Two:  1.  Monogynia,  (from  monos^ 

one,  and  aner,  man.  one,  and  ff3^,  a  woman,  or  pis- 

til) ;  2. 1%ynia,  {dU,  two.) 

Two.  2.  DiANDRiA.  Three:  1. Monogynia;  2.Digynia; 

3.  Trig^'nia,  (from  /m,  three.) 

Three.  3.  Triamdbia.  Three:  1.  Monogynia;  2.  Digynia; 

3.  Trigynia. 

Four.  4.  T£TRAKDBiA,(from/f/ra,    Three :  1.  Monogynia;  2.  Digynia; 

four.)  3.  Tetragynia. 

Five.  6.  Pentandria,        (from    Six:  1.  Monogynia;  t.  Digynia  $ 

penie,  five.)  3.  Trigynia;  4.  Tetragynia;  ft. 

Penta|S^|inab  \  ^,^fA^nvtt.«VJsaB^ 

|>olus  OT  |M>lyt)1fi»K:^ 
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STAMEXS. 

CLASSES. 

Six. 

li. 

Hexandhia,  (from  /u!jr, 
si».) 

Seven. 

7. 

IIeptaxdria,  (from 
eptoy  adding  h,  seven.) 

Ei^ht. 

8. 

OcTAyDRiA,  (from  octo 
eight.) 

Nino. 

9. 

EyxEAKDRiA,  (from  en" 
nea,  nine.) 

Ten. 

10. 

Decakdria,  (from  deka, 
tun.) 

Twelve. 


Several,  about 
twenty. 

Manv. 


Two  long,  two 
bliort. 


Fonrlong,  two 
sliort. 

United  at  tlic 
lia^e,  into 
one. 

In  two  por- 
tions. 

lu  several  sets. 


Anthersjoined. 


Stamen  joined 
to  the  pistil. 

Stamens  and 
pistils  se]>a- 
ratc  on  tlie 
same  plant. 

Separate,  on 
two  plants. 


11.  DoDECAyDRIA,(from(fo- 

dcka,  twelve.) 

12.  IcosANDRiA,  from  ciko$i 

twenty;  they  arc  gene- 
rally affixedjto  the  calyx. 

13.  PoLYANDRiA,        (from 

poluity  many,  not  attaurhed 
to  the  Calyx.) 

14.  DiDYNAMiA,   (from  dis, 

two,    of   two;    dynamis, 
power,  or  greater  size.) 

15.  Tetradynamia. 


16.     MOKADELPHIA,       (fVom 

monos,  one,  and  adelphos, 
brother. 

17<  DiADELPHiA.   Two  sets. 

18.  Polyadelpiiia. 


19.  Syxoekesia,  (from  syn^ 
toigetker,  and  penetit,  an 
origin  or  pairent.) 

20.   GYKANDRIA,(frOm5P^tf, 

and  anen) 

21.  Mowcecia,  (from  monot, 
and  oikotg  a  house.) 


22.  Dkegia,  '  (from  dit  and 
aikot.) 


On  the  same, 
and  separate 
plaots. 


23.  PoLTOAMiA,(frompo/jyfy 
manyi  and  gmmotg  mu> 


ORDERS. 

Four:  1.  Monogynia;  2-  Dig>-nia; 

3.  Trigynia;  4.  Polygj-nia. 
Four :  1.  Monogynia;  2.  Digynui; 

3.  Tetrag}'nia;  4.  Heptagynia. 

Four:  1.  Monog^-nia;  2.  Digynia; 

3.  Trigj'niu;  4.  Tetragj-nia. 
Three:  1.  Monogynia;  2.  Digynia; 

3.  liexagyuia. 

Five:  1.  Monog^'nia;  3.  Digynia; 
3.  Trigynia ;  4.  Pentagynia;  6. 
Dceagynio. 

Six:  1.  Monogynia;  2.  Digynia; 
3.  Trig}'nia;  4.  Tctragynia;  b, 
Pentag}'nia;  6.  Dodecagynia. 

Tiiree:  1.  Monogynia;  2.  Di-pen- 
tagjuia  ;  t.  e.,  from  two  to  five 
pistils ;  3.  Polygynia. 

Five:  1.  Monog>''uia;  3.  Digynia; 
3.  Trig}'nia  ;  4.  Pentagynia;  5, 
Polygynia. 

Two :  1.  GymnospermiiBj  (fronipfm- 
tiof,  open,  and  sperma,  beed):  S. 
Angiuspermia,  (from  aggoi-eatt) 
6oed-vesst>l  closed,  or  bound.     . 

Two :  1.  Siliculosa,  (from  sUkuh, 
a  pouch,  or  silicle);  2.  6iliquo«| 
(from  tiliquaf  a  aili(|ne.) 

Seven:  1.  Triandria;  2.  Pentan- 
dria;  3.  Ileptandria;  4.  Octan- 
dria;  &  Decandria;  tf.  Dode- 
candria;  7<  Polyandria. 

Four:  1.  Pentandria;  2.  Hexan- 
dria;  3.  Octandria ;  4.  Docandria. 

Four:  1.  Decandria;  3.  Dodecaa- 
dria;  3.  |cosandria ;  4.  P<4yaa- 
dria. 

Three,  in  English  genera;  1.  Polj- 
gamia  equalia;  3.  ^—  super 
flua;  3. fnistninM* 

Three :  1.  Monandria;  %  Depui- 
dria;  3.  Hexandria. 

Eight :  1.  Monandiia;  S.  Diandria; 
3.  Triandria;  4.Tetniidria;  9. 
Pentandria;  6L  Hezandriat  7- 
Polyandria;  8.  Monadrfphja, 

Fouieenx  1.  Monandria;  2:  Di- 
andria;  3.  Triandria;  4.  Tetm- 
dria;  5.  Pentandria;  6.  Bmhk^ 
dria;  7*  Octandria;  &  EnnM- 
dria;  9.  Deoaadria;  IOl  lkd$r 
candria;  11.  Isocandriai  11 
Polyandria;  13.  Monadblpkifti 
14.  Gynandria. 

Two:  1.  McmflBda,  mak^  ftM|K 
au4  hennaphroditfli^  on  tki 
Mine  pfattt}  9,  Dineii^  «■  tf 
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Englith  NameM* 
Primroea,  commoa 
Chickweed,  common 
Christmas  rose.) 
Bear's  foo^       jconmioii 

Dead  Nettle,),, 
Archangol,  j'^ 
Do.    do.  white 

Furze  or  Gos,  common 
Dandelion,  common 
Daisy,  common 
Groundsel,  common 


Speedwell,  proc  field 
Primrose,  common 
Snow-drop,  common 
Mezereon,  common 
^nrge  laurel,  common 
CSn^nefoilj  strawberry-leaved 
Mewort 
Dead-nettle,  red 

'  henbit 

Furze  or  Gos,  common 
Groundsel,  common 
Dandelion,  common 
Haieely  or  Nut,  common 
Datchen*  broom,  common 


Chrfcns,  iqpring 

9—  ne(-roQM 
Trichonema,  channel-leaved 
Cotton-giass,  hares'-tail 
GnuM,  early  Knappia 

annual  meadQw 

Pljpunose^  common 
Vii^ety  sweet 
Elm,  smallrleaved 
•corkaharked 
Dutch 
broad-leavedj  Wyoh-lu^sral 

wydl 

common 

Squill,  two-leaved 
Wood-ruahy  hairy 
Ifesereoii*  or  Spurge-olive 
Snufge  lAurel,  common 
(Aickweedy  common 
Mmite-ear  Chickweed,  little 
Sloe,  or  Uack-thom 
Cliiqii6fQi(»  strawbernr-leavad 
HoUebofV^  or  bear's-ioot,  coimiKm 
Ditd  Nolflfi!^  great  henbit 


JANUARY. 

Laiin  Names. 

Clou, 

CMif 

Primula  vulgaris 

6. 

1. 

Stellaria  media 

10, 

8, 

Helleborus  foetidus 

13. 

^r 

liamiiun  purpureum 

14. 

1. 

album 

v^ 

•^ 

Ulex  Europaeus 

17. 

4t 

Leontodon  taraxacum 

}9. 

9* 

Bellis  pcrennis 

TT' 

— 

Senecio  vulgaris 

■^W^W^T>W"W      A      "^"V   "^^  -r^ 

rr? 

"" 

FEBRUARY. 

Veronica  agrestis 

?• 

1, 

Primula  N'ulgans 

5. 

h 

Galanthus  nivalis 

0. 

1. 

Daphne  mezereum 

I. 

1. 

laurcola 

— « 

._ 

Potontilla  fragariastrum 

12. 

3, 

Ranunculus  ficaria 

13. 

5. 

Lamium  purpureum 

14. 

1. 

—    amplexicaule 

— 

— 

Ulex  Europscus 

17. 

4. 

Senecio  vulgaris 

19. 

2. 

Leoutodon  taraxacum 

— 

— 

Corylus  avellana 

21. 

7. 

!Ruscu8  aculeatus 

22. 

3. 

MARCH. 

Crocus  vemus 

8« 

I. 

reticulatus 

— 

-.. 

Trichonenia  bulbocodium 

-^ 

-i- 

Eriophonim  vaginatum 

— 

— 

Knappia  agrostide^ 

— 

2. 

Poa  annua 

— 

.— 

Primula  vulgaris 

6. 

?. 

Viola  odorata 

— 

--. 

Ulmus  campestris 

— 

2. 

suberosa 

— 

-- 

nugor 

— 

-?- 

montana 

— 

— 

glabra 

— 

.— 

Narcissus  pseudo-narcissus 

& 

1. 

Scilla  bifoha 

7— 

.f^ 

Luciola  piiosa 

6. 

-r 

Daphne  mezereum 

— 

— - 

laiu^ola 

._ 

-_ 

Stellaria  media 

10. 

3. 

Cerastium  semi-decandrum 

m-mm 

6. 

Prunus  spinosa 

12. 

1. 

Potentilla  fragariastrum 

— 

3. 

\           Helleborus  fcetidus 

1». 

5. 

Trfuninm  amplexicaula 

V<- 

\. 

^:L 
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English  Names. 

Whitlow-grass,  conimon 

yellow  alpiae 

Hutcliinsia-rock 
Shepherd's  jmreo,  common 
Ladies'  smock,  hairy 
Coifs -foot,  common 
Groundsel,  common 
Daisy,  common 
Spurge,  red 

wood 

Alder,  or  Owk^r,  common 
Hazel,  or  Nut,  common 
"Willow,  purple 

—  rose 

—  Boyton 

■  olive-leaved 

early  prostrate 

Osier,  auricled 
Butchor*8-broom 
Poplar,  white,  or  Abele 

(or  aspen),  trembling 

downy,  or  silver 

-  black 
Yew  tree,  common 


Latin  Name$. 

Class, 

Order, 

Draba  vema 

16. 

1. 

aizoides 

— 

— 

Hutchinsia  })etra>a 

— 

— - 

Thlaspi,  bursa  pastoris 

— 

— 

Cardamine  hirsuta 

— 

S. 

Tussilago  farfara 

19. 

2. 

Senecio  vulgaris 
Bellis  pereunis 
Euphorbia  characias 

amygdaloides 

Alnus  glutinosa 
Corylus  avcUana 
Salix  purpurea 

helix 

Lambcrliana 

olei  folia 

-  prostrata 

stipularis 

Ruscus  aculeatiis 
Populus  alba 

'  tremula 


21. 


canescens 
nigcr 


22. 


1. 

4. 

7. 
2. 


3. 

7. 


Taxus  baccata 


—       13. 


APRIL. 


Chara,  smooth 
■\Vater-starwort,  vernal 
Ash,  common 

bimi)le  leaved 

Speedwell,  field 

ivy-lea  vod 

blunt-fingd.,  upright  duckweed 

vernal 

Com  salad ;  Lamb^s  lettuce 
Trichonema,  channel-leaved 
Cotton-grass,  hare's-tail 

broad-lcavod 

down-stalked 

common 

Grass,  early  Knappia 

blue  moor 

bulbous  meadow 

annual  meadow 

Water  Blinks ;  Water  Chickweed 
Jagged  Chickweed,  umbelliferous 
Scorpion  grass,  trailing-hairy 

yellow  and  blue 

Madwort,  German 

Primrose,  common 

Oxlip 

Cowslip,  or  Peigle 

Cychuucn,  ivy-leaved 

Violet,  hairy 

sweet 

—^   marsh 

d<^8 

Crooeeheny,  comxxum 


1. 

1. 


Cliara  flexilis  1. 

Callitriche  vema  — 

Fraxinus  excelsior  2. 

heteropliylla  —  — 

Veronica  agrestis  —  — 

hederifolia  —  — 

trii)hyllos  —  — 

vema  —  — 

Fedia  olitoria  3.  1* 

Trichoncma(/j^'a)bulbocodiuiii—  — 

Eriophorum  vaginatum  —  «- 

polystachion  —  — 

pubescens  *—  — 

angustifolinm       —  — 

Knappia  agrostidea  —  2. 

Seslcria  ccerulea  —  — 

Poa  bulboea  —  — 

annua  r—  — 

Montia  fontana  —  3. 

Uolosteum  umbellatam  —  "* 

Myosotis  intermedia  &  I* 

versicolor  ^  — 

Asperugo  procumbcns  -*  ^ 

Primula  vulcaris  «>•  ■*• 

»  elatior  ^  — 

—^  yens  .—  •- 

Cyclamen  hederifolium  —  — 

Viola  hirsuta'  -•  «*- 

odorata  •—  — 

palustris  —  •- 

■  ■       i*BTiiiiii    -'  •  ■  «-•  "* 
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English  Nameu 

Elm,  broad-leaved 
Geniian»  spring 

—     autumnal  (b) 
Chervil,  wild,  or  Cow-parsley 
Narcissus,  pale ;  Primrose  peerless 
Fritillaiy,  common ;  SnakeVhead 
TuUp,  wild 

Star  of  Bethlehem,  yellow 
•  common 

drooping 

Squill,  vernal 

-^—  two-leaved 
Wood-rush,  hairy 

field 

Meadow-safiron,  common  (b) 
Knot-grass,  common 
Moschatel,  tuberous 
Saxifrage,  purple 

me-leaved 

duckweed,  common 

Wood- sorrel,  common 

Mouse-ear  Chickweed,  broad-leaved 

little 


Latm  Names, 

Ulmus  montana 
Gentiana  vema 

amarella  /3 

ChsDrophyllum  sylvestre 
Narcissiis  bifloms 
Fritillaria  meleagris 
Tulipa  sylvestris 
Omitliogalum  luteum 

—  umbellatum 

nutans 

Scilla  vema 

bifolia 

Luciola  pilosa 

campestris 

Colchicum  autumnale  /3 
Polygonum  aviculare 
Adoxa  moschatelliua 
Saxifraga  oppositifolia 

tridactylites 

Stellaria  media 
Oxalis  acetosella 
Cerastium  vulgatimi 

semidecandrum 


Class,  Order, 
6.         2. 


6. 


1. 


—  3. 
8.  — 

—  4. 

10.  2. 

—  3. 

—  4. 


Bollace,  wild 

Prunus  insititia 

12.        1. 

Sloe,  or  Black-thorn' 

spinosa 

—        — 

Pear,  wild,  or  Iron-pear 

Pyrus  communis 

—         2. 

Service-tree,  wild 

torminalis 

—         — 

Cinque-foil,  spring 

Potentilla  vema 

—         3. 

strawberry-leaved 

fragariastrum 

—         _ 

Anemone,  pasque-flower 

Anemone  pulisatiLla 

13.         6. 

wood 

nemorosa 

— ^       blue-mountain 

apennina 

—         — 

yellow  wood 

ranunculoides 

—         — 

Crowfoot,  Pilewort 

Ranunculus  ficaria 

—         .. 

wood;  Goldilocks 

auricomus 

—         — 

Hellebore,  green 

Helleborus  viridis 

— .         — 

stinking ;  Com.  Bear's-foot 

foBtidus 

—         — 

Marigold,  marsh 

Caltha  palustris 

—        — 

Ground  pine,  yellow  bugle 

Ajuga  chama^pitys 

14.         1. 

Ivy,  or  Ale-hoof 

Glecoma  hederacea 

—         — 1 

Dead-nettle,  spotted 

Lamium  maculatum 

—         — 

great  henbit 

amplexicaule 

—         — 

Tooth-wort,  greater 

Lathreea  sqiiamaria 

—         2. 

Fig-wort,  yefiow 

Scrophularia  vemalis 

—         — 

Whitlow-grass,  common 

Draba  vema 

15.          1. 

yellow  alpine 

aizodes 

— .         — 

muralis 

—         — 

Hutchinsia  rock 

Hutchinsia  petrsea 

—         — 

Shepherd's  purse,  perfoliate 

Thlanpi  perfoliatum 

—         — 

common 

bursa  pastoiis  • 

—         .. 

Coral-wort,  bulbiferous 

Dentaria  bulbifera 

—         2. 

ladies'  smock,  hairy 

Cardamine  hirsuta 

—        .. 

meadow;  Cuckoo-flower] 

pratensis 

—        — 

bitter 

amara 

—        — 

Winter-cress,  early 

Barbarea  pnecox 

-—        — 

Wall-flower,  wild 

CheiranthuH  fruticulosus 

—         — 

Wall-cressy  common 

Arabis  tbaliana 

.^        ^ 

Turnip,  common 

Brassicarapa 

-«        .— 

G^e*8  Billy  common  dove's  foot 

Geranium  moUe 

\ft«        ^ 

6S* 
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English  Names. 

Latin  Xames. 

Class, 

Ortkr, 

Fumitory,  solid  bulbous 

Fumaria  solida 

17. 

% 

Vetch,  spring 

Vicia  lathyroides 

— 

4. 

Dandelion,  common 

Leontodon  taraxacuin 

IQ. 

1. 

CoUVfoQt,  conmion 

Tussilago  farfara 

r-r 

3. 

Butterbur 

petasitea 

— 

■ 

Groundsel,  common 

Senecio  vulgaris 

— 

— 

Daisy,  common 

Bellis  perennis 

— 

-r- 

Orchis,  male 

Orchis  moscula 

30. 

l. 

spider 

bphrys  araniferf^ 

?— 

— 

Spurge,  wood 

Euphorbia  amygdaliudea 

21. 

— 

red 

characias 

— 

— 

Sedge,  or  Carex,  loose,  pendulqiif 

Carex  strigosa 

— 

a. 

spring 

—    pnecox 

— 

— 

:            round-headed 

pilulifera 

— 

— 

glaucous,  Btrt-lei^ved 

stricta 

r— 

— 

gi*cats  common 

t riparia 

m 

"T- 

Box-tree,  common 

BuxuB  sempervirens 

— 

4. 

Oak-tree,  common 

Quercus  robur 

— 

7. 

downy 

seflsilifolia 

— 

r- 

Beech,  common 

Fagus  sylvatica 



— . 

Birch,  white 

Betula  alba 

— 

--r 

Hazel,  or  nut-trcc,  common 

Corylus  avellana 



— • 

Willow,  sliarp-leavedj  triandrous 

Salix  lanceolata 

22. 

2. 

broad-lcavcd 

amygdalma 

— r 

rr 

dark  broad-leaved 

nigricans 

— 

—. 

shining-lcavcd 

nitens 

•  ■ 

— 

Wulfoniaii 

Wulfeniana 

— 

— 

shiniug-dark-leaved 

bicolor 

— 

— 

apple-leaved 

malifolia 

— 

— 

dark-long-leaYe4 

pctiolaris 

— 

— 

crack 

fragilis 

— 

— 

Bedford 

Russelliana 

.— 

— 

rose 

helix 

— . 

TW 

Boytou 

'. Ijambertiana 

«-. 

— 

fine,  basket-Osier 

Forbiaqa 

— 

— 

green-leaved 

•: rubra 

-^ 

— 

broad-leaved  i^Qi^adelphQua 

Croweaoa 

— 

-*- 

-r: —    plum-leaved 

pnmifolia 

— 

—   * 

bilberry-leaved 

vacciniifoUa 

•  • 

-.^ 

veiny-leaved 

-i vcnulosa 

^— 

ix 

broad-leaved  n^ountaip 

^m 

rs 

folded-leave4 

corinata 

—i- 

^ 

little-tree 

r arbuscula 

rsB 

.^ 

early  prostrate 

—  prostrata 

-~ 

— 

ro^mary-leaved 

rosmarinifolifi 

-p. 

^ 

gray-sallow 

cinerea 

— • 

.» 

round-eared;  training^^ifjlow 

: aurita 

-« 

— 

water-sallow 

aquatica 

•KS 

rr 

quince-leaved  flf^w 

cotinifolin 

V* 

V 

— ^-    hairy-leaved  w^w 

hula 

.. 

''— 

green  mountain  4<), 

AndersoniaoA 

^2 

-g 

withered-pointed  d^» 

Vi 

9 

green  round-laa¥ad  do. 

— -    long-leaved  sallow 

capiv* 

^—  acuminata 

=- 

^ 

common  osier 

— ^  viminalis 

.^ 

,,. 

silver-le^vad  Oijar 

.. 

^^ 

Butoher'c  broom ;  Kneelwdity 

JluscuB  aculeatoa 

Vf 

i 

Poplar;  Aapen 

PopuluB  tremula 

*«■ 

h 

Jf anraiy,  j^erennial 

Iderourialia  ptfTMum 

tre 

a 

TyPMi\»wgtft% 

«« 

111 

imn  wieLUH  auuMma  aoMPXttuai. 


«M 


MAY. 


English  Names. 

LaHn  A'#flm,         i 

Ckm>  Ofd^r. 

lily  common 

Hippuris  Tulgaris 

1. 

1. 

nooth 

Ohara  flexilis 

■^ 

-^ 

torwort,  vernal 

Callitriche  vema 

mm» 

9. 

lommon,  or  Prim-prini 

Ligustrum  vulgare 

t. 

1. 

nraon 

Fxuxinus  excelsior 

mm. 

-<- 

pie-leaved 

(leten^hyila 

— 

— 

ill,  smooth,  Paul's  Betony 

y  eronioa  serpjdlifblia 

«— 

— ^ 

male,  or  common' 

officinalia 

P— 

*mm 

germander 

chamsedrys 

.P* 

— . 

moantain  germander 

montana 



— 

procumbent  field 

agrestia 

-«- 

— 

wall,  speedwell,  duckweed 

arvensis 

V. 

— 

ivy-leaved,  small  henfait 

hederifolia 

9^ 

•* 

ort,  common,  Yorks-Safiide 

Pinguicula  vnlgaris 

— 

— 

lai^ge-flowered 

grandiflora 

T* 

— 

psass,  sweet-scented 

Anthoxanthum  odoratum 

r^ 

8. 

ad,  common.  Lamb's  lettuce 

Fedia  olitoria 

3. 

1. 

31adwin«  stinking 

Iris  foetidissima . 

— 

-*. 

pnMs,  downy-stalked 

£riophonim  pubescens 

•V-f 

•w 

aarcat's  tail 

Phleum  arenarium 

n« 

9. 

iQBdow,  fox-tail 

Alopecurus  pratensia 

w 

w» 

ater-hair 

Aira  aquatioa 

H-P 

wm 

uly-hair 

r: prOKSOX 

•O-P 

«V1 

orUiem  holy 

Hierochloe  borealia 

•vn 

—V 

'Qod  melic 

Melica  uniflora 

v^ 

ffl-i 

luemoor 

Besleria  caarulea 

Tn 

_ 

ulbous  meadow 

Poabulbosa 

r-~ 

«H 

nooth-stalked  meadow 

pratensiq 

«R 

9^ 

Dnual  meadow 

= —  annua 

o-i 

— 

ommon  quaking 

Briza  media 

• 

T^ 

wr 

water;  water  chickweed 

Montia  fontana 

— . 

3. 

I,  four-leaved 

Polyoarpoi^  tetmphylli^ 

T*t 

—» 

i£^  sweet 

Asperula  odorata 

4. 

L 

iW>  Cross-wort 

Galium  cruciatum 

m 

•9* 

rafis,  or  Cleavers 

aparine 

n« 

•^ 

1,  greater 

Plantagom^or 

f— 



wort,  alpine 

Epimedium  alpinaqi 

— ^ 

— f 

mantle,  ^el4  PanleyTideri 

Alchemilla  arvensia 

»T- 

W 

Uex  aquifoliup 



3. 

ort»  procumbent 

Sagina  prooumbena 

rr- 

— 

sea 

! maritima 

7-*t 

rrr 

annual,  smaUTflew^Fed 

apetala 

-Ol 

-!« 

ia»  upright 

Msenchia  erecta 

rm 

w-f 

mossy 

Tillsea  muscosa 

— 

.m^ 

Argrass,  tufted  water 

Vyosotis  ceespitosa 

6. 

1. 

-s           yellow  and  blue 

veniipoliir 

rsT 

«^- 

-r           trailing  h^iiFy 

intermedia 

— 

— 

eU,  common,  gr^  Millet 

Lithospermum  officinale 

— 

— 

com ;  bastard  Alkenel 

T- 

•^ 

creeping,  or  purfde 

.  purpuro-coerulenm 

r-r 

— 

ty  evergreen 

Anchusa  sempervivena 

-T- 

— 

>rt^  common 

Pulmonaria  officinalis 

tr- 

— 

narrow-lenved 

aoguatifolium 

— !» 

-^ 

f,  common 

Symphytmn  officiiiale 



— 

le^  common 

Primula  vulgarie 

w^ 

«w 
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English  Names, 

Cowslip,  common,  or  Pei^'le 
Loosestrife,  wood ;  yellow  Pimpernel 
Violet,  dog's 
^— ■   cream-coloured 

dwarf  yellow  spmred 

yellow  mountain 

pansy.    Heart's-ease 

Honeysuckle,  pale  perfoliate 
Buckthorn,  common 

■  alder,  berry-bearing  Alder 
Spindle-tree,  common.  Prickwood 
Currant,  common 

rock 

acid  mountain 

tasteless  mountain 

black 

Periwinkle,  lesser 

■  greater 
Croosefoot,  mercury 
Gentian,  autumnal  (b) 


Umbellate. 
Sanicle,  wood 
Hedge-parsley,  knotty 
Beaked-parsley,  common 
Cher\'il,  wild ;  or  Cow-jMirsley 
Cicely,  sweet 

Earth-nut,  or  Pignut,  common 
Watcr-parsnep,  least 
Alexanders,  common 
Gout-weed,  common  ;  herb,  Gerarde 
8pigncl,  Men,  or  Bald-money 
Burnet  Saxifrage,  dwarf 
"White-rot,  com.  or  Marsh-iwnnywoi't 

Guelder-rose,  mealy ;  wayfaring-tree 
Mouse-tail,  common 
8now-flake,  sununer 
Narcissus,  poetic 

pale ;  Primrose  peerless 

Garlick,  broad-leaved ;  Ramsons 
Star  of  Bethlehem,  common 
■  drooping 

Squill,  luire-bell ;  wild  Hyacinth 
Hyacinth,  starch 
Lily  of  the  Valley 
Solomon's  seal,  angular 

common 

Rush,  dense-headed 
VTood-nish,  narrow-leaved,  hairy 

^—       great 

field 

Barberry,  common 
Arrow-grass,  sea 
Meadow-safiVon,  common  (b) 
duckweed,  winter-green.  European 
WhorUeboiy,  black;  Bilberry 

bog ;  great  Bilberry 

lf«pl6^ greater;  Sycamore 


Latin  Names, 

Primula  veris 
Lysimachia  nemorum   ' 
Viola  canina 

lactea 

flavicomis 

lutea 

tricolor 

Lonicera  caprifolium 
Rhamnus  catliarticus 

frangula 

Euonymus  Europa^us 
Ribes  rubrum 

pctraium 

spicatum 

aJpinum 

nigrum 

Vinca  minor 


Class,  Order, 
5.         1. 


major 


Chenopodium,  bonns  Ilenricus — 
Gentiana  amarella  ft  — 


U31BELLIFERJE. 

Sanicula  Europsea 
Torilis  nodosa 
Anthriscus  vulgaris 
Cha>rophylIum  sylvestrc 
Myrrhis  odorata 
Bunium  flexuosum 
Slum  inundatum 
Smyrniuni  olusatnmi 
^gopodium  podagraria 
Mcum  atliamanticum 
Pimpinella  dioica 
Hydrocotyle  vulgaris 


X.  S. 


Viburnum  lantana 
Myosurus  minimus 
Leucojum  sestivum 
Narcissus  poeticus 

•      biflorus 

Allium  ursinum 
Omithogalum  umbellatum 

nutans 

Scilla  nutans 
Hyacinthus  racemosus 
Convallaria  majalis 

polygonatram 

mulUflora 

JuncuB  capitatus 
Luciola  Forrteri 

sylvatica 

^-—    campestris 
Berberie  volgariB 
Tiiglochin  paluetre 
Colchiciim  autiiniiiale/9 
Trientalis  Europasa 
Vacdnium  myitillM 

-^—       uliginoenm 
Acer  pseodo-^Ataniie 


6. 


3. 
6. 
1. 


7. 

a 


9. 
I. 


■•  # 
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English  Names, 

LaHn  Names*        ^ 

Class. 

Order, 

iommon 

Acer  campestris 

8. 

1. 

aas,  common 

Polygonum  aviculare 

— 

3. 

ixisj  common,  or  True-love 

Paris  quadrifolia 

— 

4. 

tell,  tuberous 

Adoxa  moschatellina 

— 

— 

Try,  black 

Arbutus  alpina 

10. 

1. 

saxifrage,  alternate-leaved 

Chrysoplenium  altemifolium 

— 

2. 

—             oppoeite-leaved 

oppositifolium 

i  — 

— 

je,  white-meadow 

Saxifraga  granulata 

— 

— 

me-leaved 

tridactylites 

— 

— 

mossy  alpine 

muscoides 

— 

— 

tufted 

cflBspitosa 

— 

— 

involute  alpine 

affinis 

— 

— 

mossy ;  Ladies*  cushion 

hypnoides 

— 

— 

web-foot-leaved 

pedatifida 

— 

— 

'ort,  wood 

SteUaria  nemomm 

— 

3. 

common  chickwced 

media 

— 

— 

greater 

holostea 

— 

— 

lesser 

graminea 

—, 

— 

>rt,  plantain-leaved 

Arenaria  trinervis 

— 

— 

vernal 

vema 

— . 

— 

sorrel,  common 

Ozalis  acctosella 

— 

4. 

—        yellow,  procumbent 

comiculata 

— 

— 

9,  rock ;  red  German  catch-fly 

Lychnis  viscaria 

— 

— 

red 

dioica 

— 

— 

ear  chickweed,  broad-leaved 

Cerastium  vulgatum 

— 

— 

narrow-ditto 

viscosum 

— - 

— 

four-cleft 

tetrandrum 

-^ 

— . 

field 

arvense 

— 

— 

lacca,  common 

Asarum  Europium 

11. 

• 

,  bird 

Prunus  padus 

12. 

-— 

wUd 

cerasus 

— 

— 

ree,  wild 

domestica 

— 

— 

om,  White-thorn,  or  May 

Mespilus  oxycantha 

-— 

2. 

',  common 

germanica 

— " 

— 

•ee,  wild.    Iron-pear 

Pyrus  communis 

— 

— 

tree,  wild,  or  Crab-tree 

malus 

— 

— 

>-tree,  wild 

torminalis 

— . 

— 

—        true 

domestica 

— 

— , 

ain-ash;  Roan-tree 

aucuparia 

•— 

— 

— •         bastard 

pinnatifida 

— • 

— 

beam-tree 

aria 

■— 

-«■ 

cinnamon 

Rosa  cinnamomea 

— 

3» 

jrry 

Rubus  idseus 

— 

— 

le,  dwarf-crimson 

arcticus 

-^ 

— 

)erry,  wood 

Fragaria  vesca 

— 

— 

ifoil,  spring 

Potentilla  vema 

— 

—  . 

—       three-toothed 

tridentata 

— 

— 

,  common ;  herb-Bennet 

Geum  urbanum 

— 

— 

lerries,  black ;  herb-Christopher 

Aetata  spicata 

13. 

U 

line,  common 

Chelidonium  majus 

— 

— ' 

d  poppy,  violet 

Glaucium  violaceum 

— 

-^ 

A         A   &  V    ' 

hoary-dwarf 

Cistus  marifolius 

— 

•^ 

entire-leaved 

Pseonia  corallina 

— - 

4. 

me,  Pasque-flower 

Anemone  Pulsatilla 

— 

6. 

int's  eye 

Adonis  autumnalis 

— 

— 

)0t,  grassy 

Ranunculus  gramineus 

— 

— 

-     wood;  Goldilocks 

aorioomus 

— - 

— 

•     alpine,  white 

— ^       alpestris 

— 

— 

.     ImlboiuB;  Battenmps 

bolbotiia 

•^ 

•mm 

638 
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Mngliih  Namet, 

Latin  JVonipt. 

Clou. 

Order, 

Crowfoot,  Bxnall-flowered 

Ranunculus  parvifloms 

19; 

ii 

iry 

hederacens 

— 

;— 

- —      white  floating 

aquatilia 

-i- 

^— 

Globe-flower,  mountain 

Trollius  Europrous 

— 

!■• 

Hellebore^  |;reen 

Helleborus  viridis 

-^- 

■ 

Marsh-marigold,  c&mmoni  (b) 

Caltha  palustris  fi 

— 

«i 

'           craping 

radicans 

— 

— 

Bugle,  common 

Ajuga  reptans 

14. 

1< 

—    yellow;  gronnd-pliie 

chama>pity8 

K- 



Ground-iTy,  Gill,  or  Al^hoof 

Glecoma  hederacea 

— . 

— 

Dead-nettle,  wliitc,  or  ArdlMlgel 
red,  or  Archangel 

Lamium  album 

^-. 



purpureum 

^^ 

— 

cut-leaved,  or  Archangel 

incisum 



— 

great  henbit 

amplexicaale 

^— 

— 

Weasel-snout,  yel. ;  ycl.  Archotlgel 

Ghdeobdolou  luteum 

— ^ 



liostard-balm,  reddish 

Melittis  melissophyllam 

«— 

— 

purple  and  White 

grandiflora 





Snap-dragon,  ivj'-leaved 

Antirrhinum  cvmbalaria 

w 

— 

2. 

Fig-wort,  yellow 

Bcrophularia  vemalis 

* 

-i 

Linnroa,  two-flowered 

Linntea  borealis 

— 

— 

"Whitlow-grass,  simple-haired 

Draba  liirta 

10. 

1. 

twisted-podded 

incana 



— 

s          speedwcU-l^Ted 

muralis 

— 

— 

Teesdalia,  naked-stalked,  irregular 

Tcesdalia  nudicaulis 

— 

^ 

Shephcrd*s-pui-se,  perfoliate 

Thlaspi  perfoliatum 



— 

—           conudotl 

bttrsa  pastoris 

— 

— 

Scurvv-grass,  common 

Cochlearia  officinalis 

~- 

.- 

Knglish 

Anglit^a 



— 

Danish 

Dauica 

—^ 

■*_>■ 

ilorse-radish 

amioracia 

«:. 

-^ 

Sea-kale 

Crambe  maritiina 

m 

.~^ 

Coral-wort,  bulbiferous 

Dentaria  bulbifera 

-_ 

2. 

Ladies*-smock,  impatient 

Cardamino  imintiens 

-i- 

— 

huiry 

liirsuta 

— <- 

— 

meadow;  Cuckoo-floiTer 

prat^nsis 

... 

•^-^ 

bitter 

amara 

^—, 

^- 

Winter-cress,  bitter ;  yel.  Rocket 

Barbarea  \nilgaris 

•^^ 

-^ 

early 

pnecox 

— 

"— 

Treacle-mustard,  garlick 

Erysimum  alliaria 

— . 

.— 

Wall-flower,  wild 

Cheiranthus  fruticuloAuft 

m-^ 

— 

Shrubby-stock,  hoary 

Matthiola  incana 

u- 

— 

Dame*s  A^iolot,  common 

Hespcris  matronalis 

^^ 

— 

Rock-cress,  Bristol 

Arabis  stricta 

•J. 

ji- 

Wall-croSB,  hairy 

hirsuta 

-i. 

— 

tower 

turrita 

^£ 

• « 

Tower-mnstard,  smooth 

Tumtis  glabra 

—^ 

^ 

Rape,  or  Cole-seed 

Brassica  napus 

— . 

— 

Cdbbage,  sea 

oleraeea 

id 

— . 

Charlock,  wild  mustard 

Binaple  arronaa 

B=- 

^,  ■_ 

Radish,  sea 

Rhaphanus  maritimus 

— 

— 

StOtk*s-bi]l,  sea 

Erodium  maritimnm 

lA 

t. 

Criine*B-blU,  dusky 

G^eranium  phsenm 

^m 

ft 

knotty 

nodosum' 

te- 

-« 

stinking;  herb  RbbeH 

—     robertiamml 

■ 

— 

• shining 

—      ladduiii 

-J 

^ 

common  6fttt%foti 

moUe 

^ 

^ 

jagged-ltatui 

•»       . 

— 

MflUow,  eommon 

Malvasylvestiu 

i^    . 

f* 

Famiiorf,  iolid-biilbmili 

Fumaxi*  IndboM 

17. 

ft 

tBb  eNQUBH  ^otAUttrt'e  coliPAtiieiri 


m 


£nglith  Nmet. 

Latiti  Natkeii 

Class. 

Order, 

Fnaiitoryi  yellow 

Fumaria  lutea 

17i 

fi 

= —      common 

officinalis 

fm*0 

— 

Broom^  common 

Spartium  scoparium 

am 

4. 

Green-weed,  hairy 

Gfenista  pilosa 

ttA 

-^ 

needle  ;  petty  wblil 

Anglica 

ftJU 

— 

Furze,  common  ;  wliiu  or  ^OMI 

Ulex  Europosus 

m9  *■ 

— 

Bitter-Tetch,  common ;  lieath-tMMl 

Orobns  tuberosus 

as3 

.:-= 

wood 

sylvaticas 

aae 



Vetchling,  crimson ;  grass-veloh 

Lathyrus  nissolia 

aa 

— i 

Vetch,  common 

Yicia  sativa 

JJAi 

i^::^ 

=-   spring 

lathyroide* 

^•^^ 

— ^ 

= —    common  bush 

- —   sepium 

*^ 

— ^ 

Bird's-foot,  common 

dmithopus  perpusillus 

— . 

i!^— 

HoTse-shoe-vetch,  tufted 

tlippoci^^  COlflOla 

iimi 

4— 

Trefoil,  white ;  Dutch  <<le1relr 

Tiifolium  repens 

SCJ 

—^ 

"        sabterraneous 

subterraneum 

&&. 

*  _■■   ^ 

- —    honeysuckle;  pur.  CloVW 

pratenso 

^^£ 

*  -  *  ' 

scabrum 

SJim 

£tt 

Bird*8-foot^trefoil,  slender 

Lotus  angustissimus 

i.^ 

= 

Medick,  black ;  nonsuch 

Medicago  lupulina 

-^ 

tan 

'^ —    spotted 

maculata 

8; 

z^ 

COHPOUKD   FLOirftliMj 

C6UPf}BirM,  If; 

GoaVs-beard,  purple 

Tragopogon  poftifahnu 

m. 

1. 

Dandelion,  common 

Leontodoh  Hthbucittli 

~<. 

i-« 

Hflwk-weed,  common  Monati-^lNr 

Hieracium  pilosella 

-^^ 

-^ 

Grotmdsel,  common,  or  Bihuloii 

Senecio  vulgaris 

* 

2. 

Flea-wort,  mountain 

Cineraria  integrifolia 

^    '  * 

::^ 

Leopard*fl-bane,  great 

Doronicum  pardaliancHetf 

.SJL 

— 

Daifiy,  common 

Bellis  perennifl 

_■     J-i 

;::-: 

Wild  Chamomile,  common 

Matricaria  chateoiliilla 

aO: 

i-= 

Orchis,  green-winged,  meadow 

Orchis  moriO 

1. 

-^^^    early  purple 

inluMmla 

-^ 

:=^ 

-= —    great  brown-winged 

fusca 

=.^ 

= 

-^ —    military 

militaris 

-^ 

i= 

— '—    monkey 

tephrosanthofil 

— 

f= 

-^ —    marsh  palmate 

Uttifolia 

_;^ 

:jLi 

-^-^    drone 

Ophrys  fiicifera 

.^ 

=Si 

LiStera,  or  Bird's-nest 

LiRteria  nidus  avis 

-^ 

=L:i 

Helleborilie,  narrow-leaved  ^hM 

Epipactis  ensifdlUl 

xu 

=3 

Cortd-root,  spurless 

Corallorrhiza  iiillftti 

-ii 

=3 

Garox,  or  Sedge,  creeping,  sepanbtO-l 

headed) 

Carex  dioica 

si. 

3. 

-^—   prickly,  separate-headed 

Davalliana 

_^       m_ 

•as 

-^—   little  prickly 

steUulata 

•;— 

■» 

— —   remote 

—    remota 

»•     ■_ 

a=* 

— —    soft  brown 

intermedia 

•=- 

•M 

brflcteated  mamh 

—    divisa 

-S 

*^ 

greater  prickly 

— ■'  idtirieittA 

:i^ 

«i 

gray 

—    divnlna 

•          •  k 

.      •■_ 

great  compound  pricUy 

vulpina 

-'   ^t 

MS 

leaser  pauicled 

teretiuscula 

-=- 

■=-« 

fingered 

digitata 



*^ 

dwarf-silvery 

dandestinil 

-^ 

-^ 

greftt  pendulous 

pendula 

;■  •  • 

ac 

loOle  pendulous 

— -    strigosa 

-^ 

— 

- —   peiidiilons  wood 

—   sylvatica 

gw  ^ 

•my_ 

-**^  stirred  wood 

•        aepBapefVM 

.-» 

CS3 

6^0 


THE   ENGLISH    B0TAM3T  S   COMPANIOlT. 


English  Namet, 

Carex,  pale 

yellow 

round-headed 

])iiik-leaved 

glaucous  heath 

tufted  bog 

slender-spiked 

lesser  common 

great  common 

short-spiked  bladder 

slender-beaked  bottle 

hairy 

Bryony,  red-berried 

Cuckoo-pint,  common,  Wake-robin 

Oak,  sessile-fruited 

Chestnut,  sweet 
Beech,  common 
Birch,  common 

-  dwarf 
Hornbeam,  common 
Scotch  Fir 

Willow,  long-leaved  triandrous 

short-leaved  triandrous 

■  sharp-leaved  triandrous 

almond-leaved  triandrous 

tea-leaved 

dark  upright 

-  Davallian 

Wulfenian 

four-ranked 

shining  dark-green 

thin-leaved 

yellow ;  or  golden  Osier 

white  welsh,  or  varnished 

■  crack 

Bedford 

green-leaved  Osier 

broad-leaved  mouadelphous 

■  plum-leaved 

veiny-leaved 

-  green  whortle-leaved 

glaucous-mountain 

downy-mountain 

silky-sand 

fishy 

dwarf,  common 

-  brownish  dwarf 

trailing  silky 

^—  rusty-branched 

round-earcd,or  trailing  Sallow 

Sallow,  hairy-branched 

-  silky  rock 

— —     great  mountain 

-  glaucous  mountain 

withered  pointed 

Osier,  common 

— -   silky-leaved 
"Willow,  common  white 
Ctow-beny;  Mack,orCnike-lwn7 


Latin  Kamet, 


rex  pallescens 

flava 

-  pilulifera 

panicea 

recnrva 

csaspitosa 

-  acuta 

paludosa 

riparia 

vesicaria 

ampidlacea 

^—   hirta 

Bryonia  dioica 
Arum  maculatum 
Quercus  scssiliflora 
Fagus  castanea 

sylvatica 

Betula  alba 


Class,  Ordtr. 
21.         3. 


5. 
7. 


nana 


Carpinus  betulus 
Finns  sylvestris 
Salix  triandra 

Hofimanniana 

lanceolata 

—  amygdalina 

phyllicifolia 

Borreriaua 

Davalliona 

Wulfeuiana 

tetrapla 

bicc^or 

tenuifolia 

vitellina 

decipiens 

fragilis 

Russelliana 

^—  rubra 

Croweana 

prunifolia 

venulosa 


22. 


8. 
o 


myrsinites 

—  glauca 

arenaria 

argentea 

fuetida 

repens 

fiisca 

incnbacea 

Doniana 

aurita 

hirta 

rupestris 

Andersoniana 

Fosteriana 

sphaoelata 

^— viminalis 

alba 

Smpetnun  nigmm 


-*      X 
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Ml 


-    lEnglU^  Nam€$. 

LaHnNam$$» 

CUui. 

Order. 

SO0,  common-white 

Viscum  album 

28. 

4. 

-thoriiy  or  sea  Buckthorn 

Hippophae  rhamnoidefl 

^ 

«. 

weety  or  Dutch  Myrtle 

Myricagale 

^— 

—« 

ooty  mouitain 

Rhodiola  rosea 

_ 

7. 

ry,  perennial 

Mercurialis  perennia 

.» 

& 

r,  common 

JunipAniii  omntnunifl 

-M 

13. 

dwarf 

.» 

.» 

JUNE. 


-tally  common 

smooth 

great  transparent 

•starwort,  autumnal 

,  common ;  Print,  or  Primprint 

iter^s  nightshade,  common 

relly  smooth ;  Paul's  Betony 

Brooklime 

male,  or  common 

little  hairy 

germander,  wUdgermander 

mountain  germander 

procumbent  field 
wort^pale 

common ;  Yorksh.  Sanicle 
rwort,  greater 
ireed,  ivy-leaved 
lesser 

gibbous 
wild-English 
-grass,  sweet-scented 
aired 

small  marsh 
great  wild 
hA^  common ;  Lamb's  lettuce 

oval-fruited 
ah,  black 
ish,  floating 

brown 

wood;  Millet Cyperus-grass 
nsh,  creeping 
•grass,  alpine 

True  Grasses. 
-grass,  manured 
il-grafis,  common 
B,  spreading 

silky 

brown 
nfiSy  water 

turfy 

smooth  alpine 

early 

silver 
188,  meadow 

oat-like 
rass,  northern 
rass,  wood 


Hippnris  vulgaris 
Charaflexilis 

translucens 

CaUitriche  autumnalis 
Ligustrum  vulgare 
Circaea  lutetiana 
Veronica  serpyllifolia 

beccabunga 

officinalis 

hirsuta 

chamsedrys 

montana 

agrestis 

Pingidcula  lusitanica 

—  vulgaris 
Utricularia  vulgaris 
Lemna  trisulca 

minor 

gibba 


L 


2. 
1. 


Salvia  verbenaca 
Anthoxanthum  odoratum 
Valeriana  rubra 

—  dioica 

—  officinalis 
Fedia  oliloria 

dentata 

Schoenus  nigricans 
Bcirpus  fluitans 

rufiis 

sylvaticos 

Eleocharis  palustris 
Eriophorum  alpinum 


3. 


2. 
1. 


Gramima  vera. 
Phalaris  Canariensis 
Phleum  pratense 
Milium  effiisum 
Agrostis  spica  venti 

■    canina 
Aira  aquatica 

ca^spit08a 

— *  alpina 

pnecox 

— ^  caryophyllea 
Holcus  lanatus 


3. 


avenaceus 


Hierochloe  borealis 
Melica  nniflora 


A\ 
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Englinh  Names, 

^felic-graas,  mountain 
Moor-grasa,  blue 
Sweet-grass,  floating 

—         bard 
Meadow-grass,  flat-stalked 

roughiflh 

smooth-stalked 

annual 

^—  glaucous 

wood 

Quaking-grass,  common 
Cock^s-foot-grass,  rougli 
Dog's-tail-grass,  crested 
Feflcue-grass,  sheep's 

hard 

barren 

wall 

sin^Ie-husked 

spiked 

meadow 

tall 

Brome-grass,  soft 

smooth 

barren 

upright,  annual 

Oat,  wild  or  haver 

bristle-pointed 

downy 

Ilare^s-tail-grass,  ovate 
Keed,  small 

smallest  close 

Daniel,  perennial ;  Kye-grass 
Lyme-grass,  wood 

Barley,  wall,  or  mouse;  way  Bcnnet 

meadow 

sea;  Squirrel-tail-grass 

Wheat-grass,  dwarf-sea 

All-seed,  fonr-lcaved 

Scabious,  small 

Shcrardia,  blue  ;  little  field-mndder 

Woodrufl^,  small ;  Squi nancy- wort 

Bed-straw,  smooth  heath 

-  upright 

warty-fruited 

smooth-fruited  com 

— ^      wall 

Gooec-grass,  or  Cleavers 

Madder,  wild 

Plantain,  greater 

hoary 

ribwort 

buck's-hom;  Starof  theearth 

Chaflf-weed, small;  bastard  Pimpemel 
Burnet,  great 

Comel-tree,  wild ;  Dog-wood 

dwarf 

Wall-pellitory,  common 
LMe^  mantle^  conunon 


Latin  NameM. 

^lelica  nutans 
Sesleria  ccerulea 
Glyceria  fluitans 

rigida 

Poa  compressa 
—  trivialis 

pratensis 

annua 

glauca 

nemoralitt 

Briza  media 
DactyUs  glomerata 
Cvnosunis  cristatus 
Fcstuca  ONina 

■  duriuscnla 

■  bromoides 

-  Myurus 

-  uniglnmis 

-  loliacea 

pratensia 

elatior 

Bromus  mollis 

racemosoB 

sterilifl 

diaudms 


Class.  Order, 
3.        2. 


Avcna  fatua 

—  strigosa 
^—  pubescons 

Lagurus  ovatus 
Arundo  calamagrostis 

stricta 

Lolinm  perenne 
Elymus  Enro]MCus 
Ilordeum  murinum 

pratense 

maritimum 

Triticum  loliacemn 


Polycarpon  tetraphyllum 
Scabiosa  columbaria 
Sherardia  arvonsia 
Asperula  cynanchica 
Gidium  saxatile 

erectum 

vemicosnm 

spurium 

Anglicum 

aparino 

Bubia  i>ercgrLna 
Plantago  major 

media 

lanceolata 


—       S. 

4.         1. 


coTx>DO{nia 


Ccntunculus  minimuB 
Sanguisorba  officinalis 
Comus  sanguinea 
Comus  Suecica 
Parietaria  officinalis 
AlchemiUa  vulgaris 
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English  Nmmtt. 

libdies'  mantle,  field ;  Panley  pieri 
Boffonia,  slender 
Pond-weed,  close-leaved 

-  shining 

curled,  fr.^watar  Caltrops 

flat-stalked 

Pearl- wori,  procumbent 

sea 

annual,  small-flowered 

Tilleea,  mossy 
Seorpion-graes,  great  water 

tufted  water 

-^—  upright  wood 

field 

yellow  and  blue 

Cromwell,  com ;  bastard  Alkanei 
Alkanet,  eommon 

evergreen 

Hound*s  tongue,  common 

green-leaved 

Lung-wort,  narrow-leaved 

Comfrey,  common 

Borage,  common 

Madwort,  German 

Bugloss,  small 

Viper*s-bugloss,  eommon 

Primrose,  bird's-eye 

Buck-bean,  common ;  marsh  Trefoil 

Feathcrfoil,  common ;  water  Violet 

Loosetrife,  wood  ;  yellow  Pimpernel 

creeping ;  Money^wort 

Pimpernel,  common  scarlet 
Bind-weed,  small 


sea 


Jacob's  ladder,  blue ;  Greek  valerian 
Bell-flower,  ivy-leaved 
Sheep's-bit  or  Scabious,  common 
Violet,  dog's 

dwarf,  yellow-spurred 

Pansy;  Ileart's-ease 

yellow  mountain,  or  Pansy 

Night-shade,  deadly ;  com.  Dwale 

woody;  Bitternnreet 

common,  or  garden 

Centaury,  dwarf-tufted 
Honey-suckle,  pole  perfoliate 

common  or  Woodbine 

Currant,  rock 

Sea-milkwort ;  blaok  Saltwort 
Goosefoot,  Mercury 
Gentian,  dwarf 
autumnal 

Umbellate. 
Carrot,  wild 
Bur-parsley,  smaU 
Hedge-parsley,  knotted 
Shepherd's  needle ;  Venot'i  comb 
G«rden  Chervil 


Latin  Naimm, 

Alchemilla  arrensitf 
Buffbnia  tenuifolia 
Potamogeton  densum 

liieeng 

■         crispum 

compresnmi 

Sagina  proenmbens 

maritima 

apetala 

Tillaea  muscosa 
Myosotis  palustris 

csespitosa 

sylvatica 

arvensis 

-  versicoloir 
Lithospermum  arvense 
Anchusa  officinalis 

sempervirens 

Cynoglossum  officinale 

sylvaticum 

Pulmonaria  angnstifoUa 
Symphytum  officinalis 
Borage  offiohmlis 
Asperugo  prooumbens 
Lycopsis  arvensis 
Echium  vulgare 
Primula  farinosa 
Menyanthes  trifoliata 
Hottonia  palustris 
Lysimachia  nemomm 

■         nummularia 
Anagallis  arvensis 
Convolvulus  arvensis 

■  soldanella 
Polemonium  cfemlenm 
Campanula  hederacea 
Jasione  montana 
Viola  cauina 
fiavicomis 

tricolor 

lutea 

Atropa  belladonna 
Solanum  dulcamara 


Clms,  Order, 

4.        1. 

—  9. 

—  8. 


nigrum 


I. 


Erythnsa  littoralis  — 

Lonicera  caprif(^um  — 

— ^«     perielymennm  — 

Bibes  petrsBum  — 

Glaux  maritima  — 
Chenopodium  bonus  Henricus— 

Gentiana  acaulis  -— 

amarella,  /S  — 


UHBELLIFEMil,  N.  S. 

DaucuB  carota  — 

CaucaUs  daucoides  •— 

Torilis  nodosa  *- 

Scandix;  Peoten  Yeii«rit  — 

Chserophyllum  Batiwm  — 
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English  Names. 

Cicely,  or  Cow-parsley,  rough 
—^    tawney-Beeded 

broad-leaved 

Earth-nut,  or  Pig-nut,  common 
Hemlock,  common 
Coriander,  common 
Water-drop-wort;  Sulphur-wort 

fine-leaved 

Gout-weed,  common ;  herb  Gerarde 
Masterwort,  great 
Angelica,  garden 
Spignel,  Meu,  or  Bald-money 
Ckraway,  common 
Bumet-saxifrage,  dwarf 
White-rot,  com. ;  marsh  Penny-wort 
Hart-wort,  small 
great 

Guelder-rose,  common,  Water-elder 
Elder,  common 
Bladder-nut,  common 
Flax,  perennial  blue 

purging ;  Mill-mountain 

Garlick,  broad-leaved ;  liamsons 

chivo 

Star  of  Bethlehem,  tall 
Spidorwort,  mountain 
Solomon's  seal,  uarrow-leavcd 
— —  angular 

common 

Sweet-flag,  common 
Rush,  moss ;  Goose-corn 

little  bulbous 

dense-headed 

sliarp-flowered  jointed 

Wood-rush,  great 

many-headed  bog 

Barberry,  common 

Mountain  sorrel,  kidney-shaped 

Dock,  curled 

common  sorrel)  J.     .    ^ 

sheep's  sorrel  }«l»«>c«>™ 

Scheuchzeria,  marsh 

Arrow-grass,  marsh 
sea 

Water-plantain,  star-headed 

duckweed,  winter  green,  European 

Willow-herb,  alpine 

Whortle-beriy,  red ;  Cow-berry 

marsh;  Cranberry 

Menziezia,  Scottish 

Irish 

Ling,  or  heath,  common 
Maple,  common 

IMstort,  or  snake- weed,  great 
—    alpine 
Knot-grass,  common 
Buck-wheat,  climbing;  blk.  bind-weed 
Herb  Paris,  common 
Flowering-TutAif  common 


Latin  Names. 

Myrrhis  temulenta 
Myrrhis  aurea 

aromatica 

Bunium  flexuosum 
Conium  maculatum 
Coriandrum  sativum 
(Enanthe  peuccdanifolia' 

phellondrium 

^gopodium  podagraria 
Imperatoria  ostnithium 
Angelica  archangclica 
Meum  atluimanticum 
Carum  cund 
Pimpinella  dioica 
Hydrocotyle  vulgaris 
Tordylium  officinale 

maximum 


Class.  Order. 
6.        2. 


Viburnum  opulus 

^ 

3. 

Rambucus  nigra 

— 

— 

Staphylea  pimiata 

— 

— 

Linum  pereune 

6. 

5. 

cathorticum 

— 

— 

Allium  ursinum 

6. 

1. 

schcenoprosuni 

— 

— 

Omithogalum  pyrcnaicum 

— 

— 

Authericum  scrotinum 

— 

— 

Convallaria  vcrticillata 

— 

— 

polygonatum 

— 

— 

multiflora 

— 

— 

Acorus  calamus 

— 

Juucus  squarrosus 

— 

— 

— 

— 

acutiflorus 

— 

— 

Luciola  sylvatica 

— 

— 

congesta 

— 

— 

Berberis  vulgaris 

— 

— 

Oxyria  reniformis 

— 

Rumexcrispns 

— 

3. 

acetosa 

— 

— 

acetosclla 

— 

— 

Scheuchzeria  palustris 

— 

— 

Triglochin  palustro 

— 

— 

maritimum 

— 

— 

Alifitmn.  «1ft.mnAAniiini 

7. 

4. 

Trientalis  Europeea 

I 

Epilobium  alpinum 

8. 

— 

Yaccimum  Vitis  idiea 

— 

— 

ozycoccos 

— 

— 

Menziezia  cienilea 

— 

— 

—     polifolia 

— 

— 

Calluna  vulgaria 

— 

— 

Acer  campestre 

— 

— 

Polygonum  bistorta 

— 

3L 

vivipanim 

—. 

— 

aviculare 

... 

— 

codtoIyiiIiii 

«. 

— 

Paris  quadrifolia 

.» 

4. 

"fisoLVAiifiNa '«Bi!a^&al»si 

a 

31  J 
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English  Name»m 
Bird's  nest,  yellow 
Andromeda^  marsh ;  wild  rosemary 
Bear-berry,  red 
Saxifrage,  Iddney-leayed 

hairy,  oval-leaved 

London-pride 

starry 

yellow  mountain 

alpine  brook 

dwarf-alpine 

•     tufted-alpine 

•     hairy-alpine 

involute-alpine 

broad-petaUed 

mossy,  ladies'-cushion 

long-stalked 

Pink,  mountain 
Catch-fly,  English 

variegated 

■  Nottingham 
Campion,  moss 
Stitchwort,  wood 

common  chickweed 

glaucous  marsh 

bog 

many-stalked 

alpine 

Sandwort,  or  sea  chickweed 

plantain-leaved 

fine-leaved 

'  vernal 

little  red 

level-topped 

sea  spurry 

Navelwort,  common 
Stonecrop,  biting;  wall  pepper 

hairy 

-  thick-leaved,  white 
Wood-sorrel,  yellow  procumbent 
Cockle  com 

Lychms,  meadow;  ragged  Robin 

rock ;  red  German  catch-fly 

Campion,  red  alpine 

—  white 

Mouse-ear  chickweed^  broad-leaved 

narrow-leaved 

■  four-cleft 

field 

alpine 

Agrimony,  common 
Hawthorn,  white  thorn,  or  May 
Meadow-sweet ;  Queen  of  the  Meads. 
Rose,  prickly,  unexpanded 

dwarf,  hairy 

soft-leaved,  round-fruited 

downy-leaved,  dog-rose 

round-headed 

■  ■■■■    sweet-brier,  or  eglantine 
-— —  Bmall-flowered  sweet-brier 


LeUin  Names. 

Monotropa  Hypopitys 
Andromeda  poUfolia 
Arbutus  uva  ursi 
Saxifraga  geum 

hirsuta 

umbrosa 

steUaris 

•      aizoides 

rivularis 

pygmsea 

caespitosa 

hirta 

affinis 

platypetala 

hypnoides 

elongella 

Dianthus  csesius 
Bilene  anglica 

quinquevulnera 

nutans 

acaulis 

Stellaria  nemorum 

media 

glauca 

uliginosa 

scapigera 

cerastoides 

Arenaria  peploides 

trinervis 

tenuifolia 


vema 

rubella 

fastigiata 

marina 

Cotyledon  umbilicus 
Sedum  acre 

■  villosum 
—    dasyphyllum 
Oxalis  comiculata 
Agrostemma  githago 
Lychnis  flos  cuculi 

viscaria 

-  alpina 

dioica  /3 

Cerastium  latifolium 

viscosum 

tetrandrum 

— — .      arvense 

-  alpinnm 
Agrimonia  Enpatoria 
Mespilus  oxyacantha 
Spirsca  ulmaria 
Rosa  involuta 

i Doniana 

. villosa 

—  tomentosa 

—  Sherardi 

■  mbiginosa 
micrantha 


Clou,  Order, 
10.         1. 


—         3. 


10. 


11.  2. 

12.  - 

—         3. 
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English  Namei. 

Lailn  Nam€$* 

Roie^  downy-stalkedi  dog-roso 

IlosaBorrcri 

trailing  smooth-leaved 

sarmentaoeA 

— ^  bracteated  downy 

bractescens 

thicket 

— —  dumentorum 

downy-ribbed  dog-roM 

Forsteri 

Irish 

hibemica 

common  dog-rose 

—  canina 

close-styled  dog-rose 

systela 

Raspberry,  common 

Rubus  idrous 

Bmmble,  blue,  or  dew-berry 

crosius 

^—     dwaif  crimson 

arcticus 

—     stone 

saxatills 

chamn>moni« 

Strawberry,  wood 

Fragaria  vesca 

—        hautboy 

elatior 

Cinquefoil,  shrubby 

Potcntilla  fhiticosa 

silver-weed ;  wild  TVmsy 

anserina 

strawberry-flowered 

rapestris 

hoary 

argontea 

saw-leaved,  hairy 

opaca 

white 

alba 

—        common  creeping 

reptans 

three-toothed 

tridentata 

Tormentil,  common,  or  septfoil 

Tormentilla  officinalis 

reptans 

Arens,  common ;  herb  Bennet 

Geum  urbanum 

rivale 

Marsh-cinquefoil,  purple 

Comarum  palusire 

Bane-berries ;  herb  Cliristopher 

Actsea  spicata 

Celandine,  common 

Cholidonium  majur 

Homed  poppy,  scarlet 

Glaucium  phoeniceiim 

\ioIaceum 

Poppy,  long-rough-headed 

Papaver  argemone 

■  ■     long-smooth-headed 

dubium 

-^—  common  red 

rhocas 

—  yellow 

cambrioom 

Lime-tree,  broad-leaved  downy 

Tilia  grandifolia 

Cistus,  hoary  dwarf 

Cistus  marifoUus 

— —  spotted  annual 

• guttatus 

ledum-leaved 

white-mountain 

polifblius 

Piony,  entire-leaved 

PsBonia  coraUiUA 

lArkspur,  field 

Delphinium  consolida 

Wolfsbane,  or  ^Ionk*s-hood,  ooilL 

Aconitum  napellua 

Columbine,  common 

Aquilegia  TtilgariB 

Meadow-rue,  alpine 

Tludictrom  olpinum 

lesser 

— -       minus 

greater 

majus 

common 

flavum 

Pheasaut'0-eye,  com  Adonit  fU 

Adonis  autunmalis 

Crowfoot,  lesser  spear-wort 

Ranimculus  flanunnlft 

grassy 

gTMninoM 

water,  celery-leavod 

SCdOMlM 

— ' —     pale  hairy 

^—^       liirsutiiB 

creeping 

^—     upright  meadow 

Mrfo 

arveuis 

nnall  flowered 

MTviioni 

Clar.s,  Order, 
IS.         X 


13.         1. 
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EnglUh  Name$m 

Laiki  i^cMMff. 

ClMi. 

Ordetm 

Oi,  white  flotttiog 

Ranunoalns  aqaatilis 

18. 

A. 

Bower,  mountain 

Trollius  EuropSBus 

— 

.— 

•marigold,  creeping 

Caltha  radicans 

— 

— 

pyramidal 

Ajuga  pyramidalte 

14. 

1. 

x)ni 

Mentha  anrensis 

— 

•— 

tienbit ;  henbit  dead-nettle 

Lamium  amplexieaule 

"— 

.— 

d-balm,  reddish 

Melittis  melissophyllnm 

— 

— 

r-rattle,  common 

Rhinanthus  crista-galli 

— 

2. 

wort,  marsh ;  tall  red-rattle 

Pedicularis  palnstris 

-* 

— 

-        pasture,  dwarf  do. 

sylvatica 

-^ 

— 

ragon,  ivy-leaved 

Antirrhinum  cymbalaria 

— 

— 

fOL,  common  yellow 

linaria 

— 

— 

-     least 

minus 

._  - 

— 

)ve,  purple 

Digitalis  purpurea 

— 

-. 

a,  two-flowered 

Linnsea  borealis 

~. 

-* 

i-rape,  greater 

Orobanche  major 

— 

•» 

rocket,  annual 

Vella  annua 

15. 

1. 

ow-gras8,  simple-haired 

Drabahirta 

— 

--. 

twisted-podded 

-^—  incana 

— 

<— . 

>f  pleasure,  common 

Camelina  sativa 

— . 

^ 

rwort,  narrow- leaved 

Lepidium  ruderalo 

— ' 

-— 

—        hairy  Mithridate 

hirtum 

— 

-« 

date  mustard ;  penny  cress 

Thlaspi  arvense 

— 

— 

erd*8  purse,  alpine 

alpestre 

— 

— 

common 

bursa-pastoris 

— 

— 

jT-grass,  Danish 

Cochlearia  danica 

— 

— 

cress,  common;  swine 8  cress 

Benebiera  coronopus 

— 

.. 

t,  purple  sea 

Cakile  maritima 

..^ 

— 

de 

Crambe  maritima 

— 

~. 

I'-fflnock,  impatient 

Cardamine  impatiena 

— 

t. 

hairy 

hirsuta 

— 

— 

r-cresA,  common 

Nasturtium  officinale 

— 

— 

¥  cress,  creeping 

sylvestre 

— 

— 

—        annual 

terrestre 

— 

— 

—        amphibious ;  great  wa- 
ter radish 

amphibinm 

— 

— 

>'mastard,  common 

Sisymbrium  officmale 

— 

— 

iT  oress,  bitter ;  yellow  rocket 

Barbarea  Tulgaris 

— 

— 

—         early 

-^ 

— 

le-mustard,  hare's-ear 

Erysimum  orientale 

— 

— 

by  stock,  hoary 

Matthiola  incana 

— 

— 

's-violet,  common 

Uesperis  matronalis 

— 

— 

r  mustard,  smooth 

Turritis  glabra 

— 

— 

Navew,  common 

Brassica  campestris 

— 

— 

ge,sea 

oleracea 

— 

— 

-     Isle  of  Man 

monensis 

— 

— 

krd^wild;  charlock 

Sinapis  arvensia 

— 

— 

-     white 

alba 

— 

— 

common 

nigra 

— 

— 

iiarrow-leaved  wall 

tenuifolia 

-— 

-»- 

h  wild ;  jointed  charlock 

Baphanus  raphanistrom 

— 

— 

-  sea 

maritimus 

— 

— 

s  biU,  hemlock 

Erodium  cicutarium 

16. 

2. 

— •       musky 

moschatupi 

— 

— 

—       sea 

maritimum 

— 

— 

iVbill,  dusky 

Geranium  phseum 

— 

6. 

—        knotty 

nodosum 

— 

— 

—        wood 

sylvaticum 

— 

— 

— >        blue  meadow 

1 pratense 

— 

*— 
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Latin  Names,         Ckus.  Order, 


Cnme*s-bill,  stinking ;  herb  Bobert 

Geranium  robcrtiannm 

la. 

5 

—        shining 

lucidum 

— 

— -        common  doveVfoot 

moUc 

_ 

—        small-flowered 

pusillum 

-« 

—        perennial  dove's-foot 

pyrenaicum 

— 

rotundifolium 

— 

—        jagged-leaved 

dissectum 

— 

long  stalked 

columbinum 

— . 

Mallow,  common 

Malva  sylvestris 

— 

7. 

dwarf 

■  rotundifolia 

~ 

Fonutory,  white  climbing 

Fnmaria  claviculata 

17. 

2. 

—     common 

officinalis 

^ 

caprcolata 

— 

Milkwort^  common 

Polygala  vulgaris 

— 

3. 

Broom,  common 

Spaftium  scoparium 

— 

4. 

Green-weed,  needle ;  petty  whin 

Genista  anglica 

— 

Rest-harrow,  common  or  cammock 

Ononis  arvcnsis 

— 

Kidney-vetch,  com.  or  Tries'  Finger 

Anthyllis  vulneraria 

— 

Bitter-vetch,  common ;  heatli  pea 

Orobus  tuberosus 

— 

wood 

syhnticus 

— 

iiiger 

— 

Vetchling,  yellow 

Lathyrus  Aphaca 

— 

— 

Vetch,  common 

Vicia  sativa 

— 

—  narrow-leaved  crimson 

angustifolia 

— 

— 

•^—  hairy-flowered  yellow 

hybrida 

— 

— 

common  bush 

sepium 

— 

— 

Tare,  smooth 

Ervum  tetraspermum 

— 

— 

—  hairy 

hirsutum 

— 

— 

Ilorse-shoe-vetcli,  tufted 

Hippocrepis  comosa 

._ 

— 

Saint-foin,  common ;  cock's-head 

Hedysarum  onobrj'chis 

_ 

— 

Milk-vetch,  sweet ;  wild  liquorice 

Astragalus  glycypliyUoe 

•^ 

— 

purple  mountain 

h}T>oglottis 

— 

— 

Trefoil,  common  melilot 

Trifolium  officinale 

_ 

— 

■           bird*8-foot 

omitliopodioidea 

—. 

— 

—  white ;  Dutch  clover 

repens 

— 

— 

suffocated 

suflbcatum 

__ 

_ 

-- —  sulphur-coloured 

ochroleucnm 

_ 

— 

■          common      clover;     honey-1 

suckle  trefoil 

Iiratense 

— 

- 

—  teasel-headed 

maritimum 

— 

^ 

'          rough-rigid 

scabrum 

— 

— 

— ^  smooth,  round-headed 

glomeratnm 

— 

— 

—  soft-knotted 

striatum 

<— 

— 

procumbena 

— 

— 

minus 

— 

— 

—  sl^ider  yellow 

filiforme 

— 

— 

BirdVfoot  trefoil,  common 

Lotus  comiculatns 

— 

— 

-^—            slender 

— 

— 

Medick,  purple;  or  lucerne 

Medicago  sativa 

.— 

— 

falcata 

m^ 

— 

lupulina 

— . 

— 

maculata 

— 

— 

Uttlebnr 

minima 

-i. 

«» 

8t.  JohnVwort,  hairy 

nypericnm  hiznitam 

4. 

CoMPouKO  Flowebs. 

CoMposiTJi^  N«  I 

GoatVbeard,  yellow 

Tragepogon  pratenflu 

19. 

1 

■               purple 

porrifolini 

— 

— 

Ox-toi^gue^  bristly 

'?\cm«chioidet 

— 

• 

TBB  nrwiBH  wtAswta  oonPAJtam. 
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Englitk  Namei. 

Latin  N<MM9* 

Class. 

Order, 

DandeHoOy  common 

Leontodon  taraxacum 

19. 

I. 

marsh 

palustris 

— 

— 

Hawkweed,  orange 

Hieracium  anrantiacum 

— 

— 

broad-leaved,  wall 

muroram 

— 

— 

wood 

sylvaticum 

— 

— 

stained-leaved 

maculatum 

— 

— ~ 

HawkVbcard,  stinking 

Crepis  foetida 

— 

«— 

pulchra 

— 

— 

■         smooth;  smooth  soc-l 
coryhawkweedl 

tectoram 

— 

— 

—          rough 

biennis 

-« 

-^ 

Cai*8-ear,  smooth 

Hypochoeris  glabra 

— 

— 

long'rooted 

radicata 

— 

— 

Nipple- wort,  common 

Lapsana  vulgaris 

— 

— . 

—        dwarf ;  swine's  succory 

pu£^a 

— 

— . 

Thistle,  welted 

Carduus  acanthoides 

— 

— 

slender-flowered 

tenuifloms 

-^ 

— 

milk 

marianus 

— . 

..^ 

Plume-thistle,  spear 

Cnicus  lanceolatus 

— 

-« 

meadow 

pratensis 

— . 

— 

Carline  thistle,  common 

Carlina  vulgaris 

— 

2. 

Cudweed,  mountain 

Gnaphalium  dioicum 

— 

— 

Ragwort,  inelegant 

Senecio  squalidus 

— 

— 

Ragwort  great  fen;  bird's-tongue 

Senecio  paludosus 

— 

— 

Flea-wort,  marsh 

Cineraria  palustris 

— 

— 

mountain 

integrifolia 

— 

— 

Dais/,  common 

Bellis  perennis 

— 

— 

Ox-eye ;  great  white ;  moon  daisy 

Chrysanthemum  leucanthemum— 

— 

yellow;  com  marigold 

segetum 

— 

— 

Feverfew,  common 

Pyrethrum  Parthenium 

— 

— 

Wild  chamomile,  common 

Matricaria  chamomilla 

— 

— 

Chamomile,  com 

Anthemis  arvensis 

— 

— 

stinking  mayweed 

cotula 

— 

— 

Yarrow,  or  milfoil,  common 

Achillea  millefolium 

— 

— 

Knapweed,  black 

Centaurea  nigra 

20. 

8. 

Orchis,  butterfly 

Orchis  bifolia 

1. 

CTcen-winged  meadow 

^—  dwarf  dark-winged 

morio 

— 

— . 

ustulata 

— 

— 

white  cluster-rooted 

albida 

— 

—^ 

frog 

— 

— 

marsh  palmate 

latifolia 

— 

— 

spotted  palmate 

— ^  maculata 

— 

-— 

aromatic  palmate' 

conopsea 

— 

— 

green  man 

Aceras  anthropophora 

— 

— 

green  musk 

Herminium  monorchis 

^^ 

— 

fly 

Ophrys  muscifera 

— 

— 

— ^  drone 

fucifera 

— • 

— 

Twayblade,  common 

Listera  ovata 

— 

— 

Listera,  bird's  nest 

nidus  avis 

— 

— 

Helleborine,  purple-leaved 

Epipactis  purpurata 

-— 

— 

—        large  white 

grandiflora 

— 

— 

narrow-leaved  white 

ensifolia 

— 

— 

purple 

rubra 

— 

— 

Coral-root,  spurless 

Corallorrhiza  innata 

— 

— 

Ladies*  slipper,  common 

Cypripedium  calceolu8 

— 

2. 

Spurge,  caper 

Euphorbia  lathyris 

31. 

1. 

cypress 

— 

— 

—    Irish;  makinboy 

lubema 

— 

— 
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English  Namgt. 

Latin  N'ames, 

Cat's-tail,  or  reed-mace,  leaser 

Typlia  augustifolia 

Carex,  or  sedge,  creeping  separate- 
headed 

Carex  dioica 

prickly  separate-headed 

Davalliaua 

flea 

pulicaris 

few-flowered 

pauciflora 

little  prickly 

stellulata 

white 

curta 

elongated 

elongata 

oval  spiked 

ovaUfl 

remote 

remota 

axillary  clustered 

axillaris 

sea 

arenaria 

soft  brown 

intermedia 

bracteated  marsh 

—  divisa 

grreater  prickly 

muricata 

great  panicled 

paniculata 

great  pendulous 

pendula 

— ■ —  pendulous  wood 

sylvatica 

starved  wood 

depauperata 

short  brown-spiked 

plueostach^-a 

bastard  cypcrus 

pseudo-cypenis 

black 

atrata 

pale 

pallescens 

yellow 

flava 

tawny 

fiilva 

long-bracteatcd 

—  exteusa 

loose 

distans 

green-ribbed 

binenrii 

larger  downy-fruited 

tomcntosa 

pink-leaved 

panicca 

glaucous  heath 

rccurva 

rigid 

rigida 

tufted  bog 

cffispitosa 

smooth-stalked,  beaked 

laevigata 

hairy 

hirta 

rye 

— ^  sccalina 

dotted 

stictocarpa 

narrow-leaved 

augustifolia 

slender-leaved 

flliformis 

Plantain  shore-weed 

Littorella  lacustris 

Nettle,  Roman 

Urtica  pilulifera 

small 

urejis 

Bryony,  red-berried 

Bryonia  dioica 

Willow,  sweet  bay 

8alix  pentandria 

—    thfn-leaved 

tenuifolia 

green  whortlc-leaved 

myrsinites 

least 

—  herbacca 

wrinkled 

^—  reticulata 

downy  mountain 

arenaria 

Black  Bryony,  common 

Tamus  commoniB 

Oracho,  spreading  halberd-ka^'Bd 

Atriplcx  patula 

narrow-leaTed 

angustifblia 

Class,    Order, 
21.         3. 


—        6. 
S2.        2. 


—        flL 
S3.        1. 
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JULY. 


Engliah  Nam»$, 

LnHn  Names, 

Class. 

Order. 

Chara,  oonunon 

Cliara  vulgaris 

1. 

1. 

prickly 

hispida 

— 

— 

fonooth 

flexilis 

— 

_ 

gr^t  transparent 

translucens 

— 

_ 

Water-stflrwort,  autumnnl 

Callitriche  autumnaUs 

— 

2. 

Enchanter^  nightshade,  common 

Circsea  lutetiana 

2. 

1. 

-»—               motrntain 

alpina 

— . 

_ 

Speedwell,  spiked 

Veronica  spicata 

— 

— 

welfih 

hybrida 

— . 

~^ 

flesh-col.  shmbby 

fruticidosa 

—. 

m^ 

blue  rock 

saxatilis 

«. 

_ 

alpine 

alpina 

— 

— _ 

brooklime 

beccabunga 

— 



water;  long-leaTed brook- 
lime 

— 



scutellata 

_ 

J 

procumbent  field 

egrestis 

— . 

_ 

BntterwoTt,  pale 

Pinguicula  lusitanica 

— 

_ 

Bladderwort,  greater 

Utricularia  vulgaris 

_ 

intermediate 

intermedia 

ii^Mi 

lesser 

minor 

... 

Dock-weed,  lesser 

Lemna  minor 

2. 

1. 

gibbous 

gibba 

— 

— 

greater 

polyrrhiza 

— 

— 

Gipsy-wort,  com-  water  hor^ound 

Lycopus  curopaeuA 

— 

~— 

Clary,  meftdow 

Salvia  pratensis 

— 

— 

wild  English 

verbenaca 

— 

— 

Twig-rush,  prickly 

Cladium  mariscus 

— 

— 

Valerian,  red 

Valeriana  rubra 

3. 

1. 

heart-leaved 

pyrenaica 

— . 

.^ 

Com-salad,  oval-fruited 

Fedia  dentata 

— 

_^ 

Iris,  yellow-water 

Iris  pseud-acorus 

•— 

___ 

Beak-rush,  brown 

Rhynchospora  alba 

— 

^_ 

Cyperus,  sweet;  English  galingale 

Cyperus  longus 

— 

—. 

Clttb-rush,  scaly-stalked 

Scirpus  cff^spitosus 

— 

_— 

■       floating 

fluitans 

— 

>— 

Bull-rush, 

lacustris 

.— 

_ 

Clnb-rush  bristled-stalked 

setaceus 

— 

_ 

compressed 

caricinus 

— 

_ 

brown 

rufus 

— 

.^ 

salt-marsh 

maritimus 

— • 

... 

wood;  millet  Oypcms-grass 

sylvaticus 

.— 

■ 

Spike-rush,  creeping 

Eleocharis  palustris 

— 

— 

many-stalked 

mnlticaulis 

— 

_ 

Cotton-gmss,  alpine 

Eriophorum  alpinum 

— 

.^ 

slender  mountain 

gracilo 

— 

_ 

Mat-grass,  common 

NarduR  stricta 

ERA. 

— 

True  Grasses. 

Grauina  Vi 

Canary-grass,  manured 

Phalaris  canariensis 

3. 

2. 

reed 

arundinacea 

^ 

~. 

CatVtail-grass,  com.;  Timothy^grass 

Phlcum  prateuse 

— 

— 

alpine 

— 

— . 

rough 

asperum 

— 

-^ 

purple-stalked 

Bochmeri 

— 

— . 

— ~-         Micheliett 

MicheUi 

.-. 

.... 
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Englith  Namei, 

ToX'isAhgnsSf  alpino 

slender 

bulbous 

floating 

'  orange-spiked 

Beard-grass,  annual 
Millet-grass,  spreading 
Bent-grass,  silky 

brown 

bristle-leaved 

fine 

marsh 

Pog^s-tooth-grass,  creeping 
Finger-grass,  cock's-foot 
Panick-grass,  rough 

green 

—  loose 
Hair-grass,  crested 

turfy 

-  smooth  alpine 

-  wavy  mountain 

gray 

silver 


Soft  grass,  meadow 

—  creeping 

oat-like 


^lelic-grass,  mountain 
Sweet-gross,  reedy 

floating 

reflexcd 

.  procumbent  sea 

-  creeping  sea 
]^f  eadow-grass,  flat-stalked 

alpine 


wa^T" 
roughisU 
annual 
glaucous 
— —  wood 

Heath-grass,  decumbent 
Quaking-grass,  small 
Cock*s-foot-gnu3s,  rough 
DogVtail  grass,  crested 

rough 

Fescue-grass,  viyiparous 
creeping 


wall 

hard 

tall 

reed 

spiked 

meadow 

tall 

slender  wood 

spiked  heath 

Brome-gniss^  smooth  rye 

downy  rye 

■        com 

taper  field 


Latin  Names, 

Clots. 

Order, 

Alopecurus  alpinus 

3. 

2, 

agrestis 

— 

— 

bulbosus 

— 

— 

geniculatus 

— 

— 

Ailvus 

•— 

— 

Polypogon  monspeliensis 

— 

— 

Milium  cfliisum 

— 

— 

Agrostis  spica  venti 

— 

— 

ffrni^ft 

— 

— 

setacea 

— 

— 

^'ulgaris 

— 

— 

alba 

— 

— 

Cynodon  dactylon 

— 

— 

Digitaria  sanguinalis 

— 

— 

Panicum  verticillatum 

•— 

— 

^—    viride 

•— 

— 

^—    crus-galli 

~. 

— 

Aira  cristata 

— 

« 

orspitosa 

— 

— 

—  alpina 

•— 

— i 

flexnosa 

— 

• 

cancscens 

— 

— 

caryophyllea 

— 

— > 

Holcus  lanatus 

—. 

— 

mollis 

-— 

— 

avenaceus 

— 

-^ 

Melica  nutans 

— 

— 

Glyccria  aquatica 

— 

— 

fluitans 

_ 

~^ 

distans 

~^ 

^ 

procumbens 

— 

— 

maritima « 

— 

— 

Poa  compressa 

— 

— 

alpina 

— 

— 

\bm 

... 

.^ 

trivialifl 

— 

— 

-^  annua 

— 

— 

-^glauca 

— 

— > 

—  nemoralis 

— 

— 

Triodia  decumbcns 

-~^ 

— 

Briza  minor 

— . 

^ 

Dactylifl  glomerata 

— 

— 

Cynosurus  cristatus 

— 

— 

echinatus 

.1. 

— 

Festuca  vivipora 

— 

— 

rubra 

— 

— 

myurus 

— 

— 

duriuscula 

— . 

— 

gigantea 

calamaria 

i: 

^^ 

—   loliacea 

— 

^ 

pratensis 

.» 

— 

elatior 

•* 

— 

gylvatica 

— 

— 

pinnata 

— 

— 

BromnB  secalinus 

— 

— 

TelutinuB 

— 

— 

squanonis 

— 

— 

THJI  BNOUBH   BOTANIST  8  OOMPANIOir. 

f}dd 

Engluh  Namei* 

Latin  Names, 

Clan. 

Order, 

Brome-graiB,  upright  perennial  ' 

Bromus  erectus 

3. 

2. 

hairy  wood 

asper 

— 

— . 

.       barren 

sterilis 

-^ 

— 

Oat,  wild  or  haver 

Avena  fatua 

-~i 

— 

—  bristle-pointed 

strigosa 

— 

— 

—  grass,  narrow-leaved 

pratensis 

— 

— 

great  alpine 

alpina 

— 

— 

—     yellow 

flavescens 

— 

— 

Reed,  common 

Arundo  phragmites 

— 

— 

—  wood 

epigejos 

— 

— 

calamagrostis 

— 

— 

sea;  marram;  sea  mat-weed 

arenaria 

— 

— 

Darnel,  bearded 

Lolium  temulentum 

~ 

— 

short-awned 

arvense 

— 

— i 

Lyme-grass,  upright  sea 

Elymus  arenarius 

— 

— 

pendulous  sea 

g^niculatus 

— 

— 

Barley,  wall,  or  mouse ;  Way  Bennet 

Hordeum  murinum 

— 

— 

squirrel-tail  grass 

maritimum 

— 

— 

Wheat-grass,  sea  rushy 

Triticum  junceum 

— 

— 

^—       creeping;  couch-grass 

repens 

— 

— 

fibrous-rooted 

caniuum 

— 

— 

crested 

cristatum 

^— 

i— 

dwarf  sea 

loliaccum 

^— 

^— 

All-seed,  four-leaved 

Polycarpon  tetraphyllum 

— 

3. 

Teasel,  manured,  or  fuller's 

Dipsacus  fullonum 

4. 

1. 

wUd 

sylvestris 

— 

— 

Scabious,  field 

Scabiosa  arveusis 

— 

— 

small 

columbaria 

— 

— . 

Sherardia,  blue ;  little  field  madder 

Sherardia  arvensis 

— 

— 

Woodrufij  small;  Squinancy-wort 

Asperula  cynanchica 

— 

— 

Bed-straw,  white  water 

Galium  palustre 

— 

— 

rough  heath 

— 

— 

smooth  heath 

sazatile 

— 

— 

upright 

erectum 

— 

— 

bearded 

aristatum 

— 

— 

— —         warty-fruited 

vormcosum 

— 

— 

< rough-fruited  com 

tricomc 

— 

— 

•         smooth-fruited  com 

— 

— 

-^— i        least-mountain 

pusillum 

— 

— 

—        yellow 

verum 

•— 

— 

.        great-hedge 

mollugo 

— 

— 

waU 

anglicum 

— 

— 

cross-leaved 

boreale 

— 

— 

Goose-grass,  or  cleavers 

aparine 

— 

— 

Madder-wild 

Rubia  peregrina 

— 

— 

Gentianella,  least 

Exacum  filiforme 

— 

— 

Plantain,  greater 

Plantago  major 

— 

— 

—     hoary 

media 

— 

— 

ribwort 

—    lanccolata 

— 

— 

buck*8-hom;  star  of  the  earth 

coronopus 

— 

— 

Chaff-weed,  small ;  bastard  Pimpernel 

Centunculus  minimus 

— 

— 

Bumet,  great 

Sanguisorba  officinalis 

— 

— 

oblong 

media 

— 

— 

Cornel,  dwarf 

Comus  succisa 

— 

-^ 

Wall-pellitory,  common 

Parietaria  officinalis 

— 

— 

Isnardia,  marsh 

Isnardia  palustris 

— 

— 

Ladies'  mantle,  common 

Alchemilla  vulgaris 

— 

— 

— —          alpine 

alpina 

— 

— 

— ^         field;  Parsley  piert 

arvensia 

— 

— 
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English  Names. 

Laiin  Names, 

Class. 

Order, 

Pond-weed,  brood-leaved 

Fotamogeton  natans 

A. 

Sw 

various-leaved 

heterophyllnm 

— 

— 

perfoliate 

perfoliatum 

— 

— 

long-leaved  floating 

fluitans 

■— 

— 

shining 

lucens 

— 

— 

lanceolate 

lanceol&tum 

— 

— 

curled ;  fr.-water  caltrops 

crisxram 

— 

— 

flat-stalked 

compressum 

— 

— 

grassy 

gramineum 

— 

— 

small 

pusiUum 

— 

— 

Azalea,  trailing 

A74ilea  procumbens 

A. 

1. 

Bind-weed,  small 

Convolvulus  arvensia 

— 

— 

great 

sepiuni 

— 

— 

sea 

soldanella 

— 

— 

Boll-flower,  round-leaved 

Cam^ianula  rotundifolia 

— 

— 

—       spreading  - 

patula 

— 

— 

ranipion 

.  — — ^       rapnnculua 

— 

— 

—       peach-leavod 

persicifolia 

— 

— 

giant 

latifolla 

— . 

— 

creeping 

-^^       rapunculoidea 

— 

— 

—       nettle-leaved 

trachelium 

— 

— 

clustered 

glomerata 

— 

— 

ivy-leaved 

hederacea 

— 

— 

Sheep' s-bit,  or  Scabious,  common 

Jasione  montana 

— 

— 

Lobelia,  water 

Lobelia  Dortmanna 

— 

— 

Balsam,  yellow ;  Touch-mo-not 

Impaticus  noli-mc-tangere 

— 

— 

Violet,  dog's 

Viola  camna 

— 

— 

l>ansy;  Ileart's-easo 

tricolor 

- — 

— 

velluw  mountAin 

lutea 

— 

— 

Mullein,  great ;  high  Taper 

Verbascum  thapsus 

— 

— 

white 

.^—       lychnitis 

— 

— 

yellow ;  hoary,  or  Norfolk 

pulvenilentmn 

— 

dark  or  black 

—       nigrum 

— 

moth 

blattaria 

— 

— 

Thorn-apple,  common 

Datura  stramonium 

— 

Henbane,  common 

Hyoscyamus  niger 

— 

— 

Night-shade,  woody  ;  bitter-sweet 

Sohmum  Dulcamara 

— 

—           conunon,  or  garden 

nigrum 

— 

— 

Centaury,  common 

Erytlirsea  centaurium 

— 

— 

dwarf  tufted 

littoralis 

— 

— 

broad-leaved  tufted 

ktifolia 

— 

— 

Brook-weed,  com.;  Water  pimpernel 

Samolus  valerandi 

— 

— 

Honey-suckle,  or  woodbine,  common 

Lonicera  periclymennm 

— 

— 

—          upright  fly 

Xylosteum 

i— . 

— 

Knot-grass,  whorled 

Illecebrum  verticillatuni 

— 

— 

Sea-milkwort,  common ;  black  saltwort 

Glanx  maritinm 

— 

— 

Bastard-toadflax,  flax-leaved 

Thesium  linophyllum 

.. 

— 

llupture-wort,  smooth 

Hemiaria  glaJira 

— 

8. 

hairy 

hirsuta 

-~ 

— 

Goose-foot,  white 

Chenopodinm  album 

— 

— 

round-leaved 

— 

— 

sharp  entire-leaved 

— 

— 

sea 

—        maritimom 

«. 

— 

Saltwort,  prickly 

Balsolakali 

... 

^ 

—     shrubby 

fruticosa 

•. 

— 

Gentian,  dwarf 

Gentiana  ocaulia 

— 

— 

Umbellats. 
Eryngo,9ea}  BeahoUy 


Umbsllifxk^  N.  & 
&yngjLiun  nmitiimiiB 
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Englitk  Kametm 
field 

MunpireySea;  Seaptnnep 
irild 

le^-coast 
ikgr,  great 
•nley,  upright 
^         spreading 
d*0-needle,  common ;  ) 

Yenus'i-comb) 
w  Cow-panley,  rough 
lannep,  broad-leaTod 
— •  narrow-leaved 

—  procumbent 

—  whorled 

Eurle7>  com.';  Leuer  hemlock 
k,  common 
Iropwort,  common 

—  parsley 

—  hemlock 
~-'  fine-leaved 
a,  garden 

wild 

Scottish 

Cornish 

common 

saxifrage,  common 

—  greater 

3ar  common ;  Tliorow-wax 

narrow-leaved 
rsley,  marsh 

'-wort,  sea ;  Hog*8  fennel 
>^  common  wild 
rsnep,  common ;  Ilogweed 
art,  small 

great 


iwarf ;  Danewort 
sk,  French 
)rt,  sand 

common ;  Sea  gilliflowcr 
blue  spiked;  com.  sea  lavender 
matted,  or  sea  lavender 
ommon 

arrow-leaved,  pale 
erennial 

urging ;  Mill-mountain 
ia,  procumbent 
w,  round-leaved 
long-leaved 
great 
:,  sand 

mountain 

streaked  field 

crow 

Bethlehem,  tall 
phodel,  Lancashire 
g;reat  sharp  sea 
hard 
common 


Er3mgium  campestre 
Echinophora  spinoea 
Daucus  carota 

— •     maritimus 
Caucalis  latifolia 
Torilis  anthriscus 

infesta 

Scandix  pecten-veneris 

^ryrrhis  temulenta 
Sium  latifolium 

angustifolium 

procumbens 

verticillatnm 

^thusa  cynapimn 
Conium  maculatum 
(Enanthe  fistulosa 

pimpinelloidefl 

crocata 

phellandrium 

Angelica  archangelica 

sylvestris 

Ligusticum  Scoticum 

comubiense 

Anethimi  fceniculum 
Pinipinella  saxifraga 

magna 

Bupleurum  rotundifolium 

odontites 

Sclinum  palustre 
Peucedanum  officinale 
Pastinaca  sativa 
Heracleum  spondylium 
Tordylium  officinale 

maximum 


CUut,  Order, 
6.         S. 


Sambucus  ebulus 
Tamarix  gallica 
Corrigiola  Uttoralis 
Statice  armeria 

Umonium 

reticulata 

Linum  usitatissimum 

angustifolium 

perenne 

catharticum 

Sibbaldia  procumbens 
Drosera  rotundifolia 

longifolia 

anglica 

Allium  arenarium 

carinatum 

oleraceum 

vineale 


—         3. 


-^         6. 


—         6. 


0. 


1. 


Omithogalum  pyrenaiomn 
Narthecium  oss2&agum 
Jnncus  acutus 

glaucus 

— "  conglomenttofl 
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English  Names.  Latin  Names*  Clou.  Order, 

Rush,  soft  Juncus  effusus                            0.        1. 

arctic  arcticus  —  — 

tliree-leaved  trifidus  —  — 

moss ;  Goose-com  squarrosus  —  — 

round-fruited  ' compressus  —  — 

mud  coenosua  —  — 

Bleuder-sprcading  Gesneri  —        — 

toad  bufonius  —  — 

little  bulbous  — r-   idiginosus                       —  — 

whorl-headed  subverticillatua  —  — 

dense-headed  capitatus  —  — 

— ^    three-flowered  triglumis  —  — 

-  clustered  alpine  costancus  —  — 

sharp-flowered  jointed  acutiflorus  —  — 

shining-fruited  jointed  lampocarpus  —  — 

Wood-rush,  spiked  Luciola  spicata  —  ■— 

curved  mountain  arcuata  —  — 

Sea-heath,  smooth  Frankcnia  hcvis  —  — 

powdery  pulverulenta  —  — 

Purslane  water  Peplis  portula  —  — 

Dock,  bloody-veined ;  /3  green-veined     Rumcx  sanguineus  —  3. 

curled  crispus  —  — 

sharj)  aoutus  —  — 

— ^    broad-leaved  obtitsifolius  —  — 

-  golden  maritimus  —  — 

-  yellow  marsh  —    palustris  —  — 

great  water  bydrolapathum  —  — 

sheep*s  sorrel  acetosella  —  — 

Arrow-grass,  marsh  Triglochin  palustre  —  — 

sea  —      maritimum               6.  3. 

Water  plantain,  greater  Alisma  plantago  —  4. 

star-headed  damasonium  —  — 

floating  natans  —  — 

Evening  primrose,  common  (Enothera  biennis  8.  1. 

WiUow^herb,  or  French  wiUow,rose-|     Epilobium  angustifoUum  -  - 

greathaiiy;codlin8and»  hirsutum  -  - 

cream  J 

small  flowered  hoary  —     parvaflonim  —  — 

broad;  smooth-leaved  —     montanum  —  — 

pale;  smooth-leaved  roseum  —  — 

square-talked  —     tetragonum  —  — 

round-stalked,  marsh  '      palustre  —  — 

chick-weed  leaved  alsinifolium  —  — 


alpine  —     alpiuum  —  — 

Chlora,  or  yellow-wort,  perfoliate  Chlora  perfoliata  —  — 

Menziesia,  Scottish  Meuzicsia  csBrulea  —  — 

Irish  polifolia  —  — 

Ling,  common  Calluna  vulgaris  —  — 

Heath,  cross-leaved  Erica  tetralix  —  — 

— —  fine-leaved  — —  cinerea  —  — 

comish  vagans  —  — 

Persicaria,  spotted  Polygonum  penricuia  —  3. 

^—     amphibiouB  —      amphibium  —  — 

pale-flowered  lapathifoUam  —  — 

Bistort,  alpine  .    vivipanun  —  — 

Knot-grass  ■      aviculara  *-•  " 

Buck-wheat,  or  brank  fago|iynim  —  — 

— -    climbing;  black  Vund-^Q«d         — >     convolniliiB  —  * 
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XnifiUk  Ifamtt. 

LaHn  Names. 

Ckut. 

Order, 

Witerworty  small 

Elatine  tripetala 

8. 

4. 

nowering-nuh,  common 

Butomus  ombellatos 

9. 

3. 

Winter-i^reen,  romid-leaved 

Pyrola  rotnndifolia 

10. 

1. 

—         intennediate 

media 

..^ 

lesBer 

-         minor 

. 

._ 

serrated 

1 

,^_ 

single-flowered 

uniflora 

. 

_ 

Saxifrage^  starry 

Saxifraga  stelUris 

_ 

2. 

dnstered  alpine 

p~ 

-~ 

yellow  moontain 

aizoides 

,.» 

— 

drooping  bulbous 

cemua 

_- 

— 

alpine  brook 

rivularis 

— ^ 

— . 

dwarf  alpine 

■ pygmaui 

— « 

— 

•      hairy  alpine 

' liirta 

_ 

— 

Knawel,  annual 

Scleranthus  annuus 

.^ 

.^, 

Pink,  Deptford 

Dianthus  armeria 

_ 

_ 

proliferous 

prolifer 

— 

— . 

clove,  or  carnation 

caryophyllus 

— 

~^ 

maiden 

doltoides 

— 

— 

mountain 

— 

•^ 

Catchfly,  English 

Silene  anglica 

— . 

3. 

variegated 

— ^  quinquevulnera 

— 

— 

campion,  bladder 

— —  inflata 

— . 

— 

striated  com 

couica 

~— 

__ 

night-flowering 

noctiflora 

— 

— ^ 

common,  or  I^bePs 

-~i 

— . 

Nottingham 

■  nutans 

— . 

~. 

Spanish 

otites 

— . 

— 

moss  campion 

acauUs 

— i 

—- 

Stitchwort,  glaucous  marsh 

Stellaria  glauca 

— 

— 

Sandwort,  sea 

Arenaria  peploides 

— 

— 

thyme-leaved 

8eii)yllifolia 

— 

— 

vernal 

—     veraa 

— . 

~. 

purple 

—    rubra 

*— 

— 

sea  spurrey 

—    manna 

~— 

— 

Mossy  cyphel;  Dwarf  cherleria 

Cherleria  scdoides 

_ 

_ 

Navel  wort,  common ;  Penny-leaf 

Cotyledon  umbilicus 

-~i 

4. 

greater  yellow 

lutoa 

— 

Stonecrop,  white  English 

Sediini  anglicum 

— 

— 

insipid  yellow 

sexangulare 

— 

• — 

hairy 

■   villosum 

— 

— 

white 

•   album 

— 

crooked  yellow 

• reflexum 

— 

— 

glaucous  yellow 

glaucum 

— 

— 

St.  Vincent's  rock 

•  nipestre 

— 

— 

Welsh  rock 

• Forsterianum 

— 

— 

Wood-sorrel,  yellow  procumbent 

Oxalis  corniculata 

— 

— 

Cockle,  cx>m 

Agrostemma  gitlmgo 

— 

— 

Campion,  i-ed  alpine 

Lychnis  alpina 

— 

— 

white  and  blush 

dioica  /3.  y. 

— 

— 

Mouse-ear,  cliickweed,  narrow-leaved 

Cerastium  viscosum 

— 

— 

field 

— 

— 

alpine 

alpinum 

— 

— 

broad-leaved 

latifolium 

— 

— 

water 

aquaticum 

— 

— 

Spurrey,  com 

Spergula  arvensis 

— 

— 

knotted 

nodosa 

— 

— 

fringed  awl-shaped 

— 

— 

Loo«e-strife,  purple 

Lythram  salicaria 

11. 

1. 

VI 
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English  Name*. 

Latin  NamM, 

Class. 

Order, 

Agrimony,  common 

Agrimonia  eujiatoria 

11. 

2. 

Dyer's  rocket ;  Yellow-weed  or  weld 

Reseda  lutcola 

— 

3. 

Wild  mignonette ;  Base  rocket 

hi  tea 

— 

— 

Spinea;  willow-leaved 

Spinea  salicifolia 

12. 

2. 

IJropwort,  common 

filipeudula 

— 

— 

Meadow-sweet ;  Queen  of  the  mea^) 
dowB                                             / 

ulmaria 

— 

— 

Hose,  red-fruited  dwarf 

Rosa  rubella 

— 

3. 

Burnet 

spinosissima 

— 

— 

tall  bristly 

gracilis 

— 

— 

—  Sabinian 

Sabiui 

— 

— 

round-headed 

Sherardi 

— 

— . 

Sweetbrier,  or  eglantine 

nibiginosa 

— 

— 

small-flowered  sweet  brier 

micrauthn 

— 

— 

glaucous-leaved 

cassia 

— 

— 

"  ' —  trailing,  smooth-leaved 

—  sarmentacea 

— 

— 

bracteated  downy 

bractescens 

— . 

— 

-^  Irish 

Ilibemica 

— 

— 

Dog-rose,  downy-leaved 

tomentoB? 

— 

— 

downy-stalked 

Borreri 

— . 

— 

downy-ribbed 

Forstcri 

— 

— 

common 

canina 

— 

— 

close-styled 

systyla 

— 

— . 

white  trailing 

arvensia 

>~ 

— 

Bramble^  common,  or  Blackberry 

Rubus  fruticosus 

— 

— 

plaited-leaved 

plicatus 

— 

— 

buckthorn-leaved 

rhamnifoliu9 

—. 

— 

whiter-clustered 

leucostachys 

-^ 

— 

glandular 

glandulosus 

— 

— 

smooth-shining 

nitidus 

— 

— 

ovate  hairy 

•*—  affinis 

— 

— 

rcd-fniited 

suberectus 

—m 

— 

' hazel-lcavcd 

cor}-lifolius 

— 

— 

blue,  or  Dewberry 

csesius 

— 

— 

Strawberry,  hautboy 

Fragaria  elatior 

— 

— 

Silver-weed,  or  wild  tansy 

Potentilla  anseriiia 

— 

— 

Cinquefoil,  hoary 

argentea 

.^ 

— 

orange  alpine 

iilpestria 



— 

white 

—     alba 

•— 

— 

common  creeping 

reptans 

— 

— 

Tormcntil,  common,  or  septfoil 

Tormentilla  officinalia 

-^ 

— 

trailing 

reptans 



— 

Avens,  common ;  herb  Bennet 

Geum  urbanum 

—. 

— 

water 

—  ri^-ale 

_• 

— 

mountain,  or  white  Dryos 

Dryas  octoiwtala 

-i^ 

— 

Marsh-cinqucfoil,  purple 

Comarum  palustre 



— 

"Horned-poppy,  yellow 

Glaucium  luteum 

IS. 

1. 

scarlet ' 

—     phoeniceum 

-i- 

— 

Poppy,  round  rough-headed 

PaiMtver  hybridmn 

— 

— 

long  rough-headed 

argemone 

._ 

— 

long  smooth-headed 

— . 

— 

common  red;  Corn-rose 

RhoBis 

«. 

— 

white 

somnifemm 

^^^ 

.. 

Water-lUy,  great  white 

NymphflBaaUw 

^ 

— 

common  yellow 

Nuphar  latea 

-» 

— 

least  yellow 

m^ 

— 

I^e-tree, common  smooth;  Linden*) 
tree                                        / 

Tilia  Enropna 

— 

— 

broad-lettved  doimy 

—  ^geuAs&Ua 

..• 

— 
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English  Name$. 

)  spotted  annual 

ledum-leaved 

dotted-leaved 

common  dwarf 

downy-cupped 

white  mountain 
pur,  field 

baite^  or  Monk's-hoody  conmion 
bine,  common 
>a]oe,  or  Water-soldier 
tier's  joy,  common 
)w-rue,  lesser 

—  greater 

—  common 

mt's-eye,  com ;  Adonis-flower 
foot,  lesser  spear- wort 

—  great  spear-wort 

—  water,  or  celery-leaved 

—  pale  hairy 

—  creeping 

—  upright  meadow 

—  i^7 
,  alpine 

mder,  wood ;  "Wood  sage 

—  water 

—  wall 

int,  or  Nep,  common 

in^  common 

nint 

-nettle,  common 

downy 

—  large-flowered ; 

nettle 
y  wood 
idwort,  hedge 

corn 

horehound,  stinking 
i  horehound,  common 
jrwort,  common 


Bee-i 


ram,  common 


e,  wild  (many  varieties) 

—  basil 

lint,  common 
cap,  common 

—  lesser 

eal,  com. ;  Slough-heal 
a,  alpine 

—  yellow  viscid 

—  red ;  Red  eyebright 
w  rattle,  large  bushy 
ight,  common 

rheat,  crested 

—  puri^le 

^       common  yellow 

—  wood 

-wort,  marsh  ;  Tall  red  rattle 

—  pasture ;  dwarf  do. 
Iragon,  ivy-leaved 

—  round-leaved  Fluellin 


Lalin  Names* 

Cistus  guttatus 

ledifoUtta 

surrejanus 

helianthemum 

tomentosus 

polifolius 

Delphinium  consolida 
Aconitum  napellus 
Aquilegia  vulgaris 
Stratiotes  aloides 
Clematis  vitalba 
Thalictrum  minus 


CkiMs.   Order, 
la.         1. 


majus 
fla\'imi 


Adonis  autumnalis 
Kanunculus  flammula 

lingua 

sceleratus 

hirsutus 

repens 

acris 

hederaceus 


Ajuga  alpina 
Teucrium  scorodonia 

scordium 

cliamsedrys 

Nepeta  cataria 
Verbena  officinalis 
Mentha  arvensis 
Galeopsis  tetrahit 

villosa 

versicolor 


Betonica  officinalis 
Stachys  sylvatica 

arvensis 

Ballota  nigra 
Marrubium  vulgare 
Leonurus  cardiaca 
Origanum  vulgare 
Thymus  serpyllum 

acinos 

calamintha 

ScuteUaria  galericnlata 

minor 

Prunella  vulgaris 
Bartsia  alpiua 

\nscosa 

odontites 

Rhinanthus  major 
Euphrasia  officinalis 
Melampyrum  cristatum 

arvense} 

pratense 

sylvaticom 

Pedicularis  palusiris 

lylvatioa 

Antirrhinum  cymbalaria 

— — >      spuyinm 


—        4. 


—        5. 


14. 


I. 


—         2. 


A&'L 


660 


TUE   ENGLISH    BOTANIST «)   COMPANION. 


English  Xames. 

Latin  Xamet, 

Cla»i. 

OnUr. 

Siiap<ln4;on,  sharp-pointed 

AntuThinum  clatlne 

M. 

2. 

Toad-flax,  crtH*ping  (lale  blue 

■        repens 

— 

— 

common  yellow 

linaria 

— 

Snapdragon,  least 

minus 

— 

— 

preat 

niajiis 

— 

losser 

orontium 

— 

— 

Fi«f^wort,  knotty-rooted 

Scrophularia  nodosa 

— 

water;  Water betony 

nquatica 

— 

I»a1m-l(.>ayed 

soorodonia 

— 

Foxglove,  puri»le 

Sibtiiorjna,  creeping ;  Cornish  money- ^ 
wort  / 

2^[ud\Yurt,  common 
lJi*ooni-raj)e,  greater 


Digitalis  purpurea 
Sibthori)ia  Kuropfea 

Limosella  aquutica 
Oroluinche  major 


tall 

lesser 

elatior 

minor 

reil  fi-agrant 

rubia 

puri)le 

ciX>ruU»a 

Awhvort,  water 

Subularia  aquatira 

Tepperwort,  broad-leaved 

Lepidium  latifolium 

common  Mithridato 

campesti-e 

Mithridate  mu.stard;  Penny-cress 

Thhispi  arveiL<;o 

Shepherd's  purse,  alpine 

alpe&tre 

Wart-cress,  common ;  Swine's-cress 

Seiicbiera  coronopus 

lt\«iSlT 

didvma 

Candy-tuft,  bitter 

IlK*ris  amam 

Woail,  liver's 

Iritis  tinctoria 

Soa-rockot,  purple 

Cakile  maritima 

Water-cress,  conuuon 

Nasturtium  ofHcinale 

Yellow-cress,  creeping 

hvhcstrc 

annual 

toiTcstre 

am[)liibions 

ampliibium 

Hedge-mustard,  common 

Sisnnbrium  ofhcinale 

br.-leavinl  London  rocket 

irio 

fine-leaved,  or  flix-weed 

Sophia 

Winter-cress,  bitter;  Yellow-rocket 

Uai*barea  vulgaris 

carlv 

pnecox 

Treacle-mustard,  wonn-sced 

Erysimum  cheii-anthoides 

Itock-iTess,  alpine 

Arabis  hispidti 

fringed 

ciliata 

Wild  navew,  conmion 

Rrassica  csmiiK*8tris 

Cablmge,  Isle  of  Man 

monensis 

Mustard,  common 

Sinapis  nigra 

Wall-mustard,  narrow-leaved 

tenuifolia 

Radish,  wild;  Jointed  charlock 

Raphanus  mphanistrum 

Stork*s  bill,  hemlock 

Krodium  cicutarimn 

• musky 

uioschatum 

sea 

maritimum 

Crane's-bill,  knotty 

Geranium  nodosum 

wood 

syh'aticum 

meadow  blue 

pratense 

stinking;  Herb  Robert 

robcrtianum 

•         shining 

lucidum 

common  doveVfoot 

moUe 

Bmall-flowered 

purillum 

— —        perennial  dove^s-foot 

pyrenaiciim 

soft  ronnd-Ieavcd 

rotundifoliniii 

jagged-leaved 

dissectum 

loug-stolked 

coliimbiiiuiii 

ir».       1. 


ic. 


—         5. 
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English  JVamrs, 

bin,  bloody 
nallow,  couunon 

conimon 

d^Tirf 

musk 
lUow,  sea 
"v,  white  climbing 

common 
pv,  ramping 
rty  common 

weed,  dyer's ;  wood  woxe 
JTOW,  common;  cammock 
•vetcl),  com. ;  ladies'  finger 
i 
ng,  yellow 

rough-podded 
vellow  meadow 
blue  marsh 
ting  pea,  narrow -leaved 

—  broad-leaved 
wood 

tufted 

hairy-flowered,  yellow 
smooth-podded  sea 
rough-podded  purple 
niootli 
tairy 

ilioe-vetch,  tufted 
>iu,  common ;  cock'sliead 
3tcL,  purple  mountain 
hairy  moimtain 
,  common 
,  bird's  foot 

white;  Dutch  clover 

suflbcatum 

sulphur-coloured 

common  purple 

zig-zag 

teasel  headed 

starrv-headed 

luir*j*8-foot 

strawberry-headed 

boj) 

lesser  yellow 

slender  yellow 
foot-trefoil,  common 

greatir 

f'l)reading 

\,  puii>le  or  Lucerne 

yellow  sickle 
black  or  Nonesuch 
flat-toothed 
little  bur 
m's  wort,  large-flowered 

—  Tutsim  or  Park  leaves 

—  squai'e,  St  Peter*8-wort 

—  common  perforated 

—  imperforate 

—  ti'Hiling 


2. 


3. 

4. 


I^aiin  Namet,  Ciatt.  Order, 

Geranium  sanguinenm  10.  5. 

Althaea  officinalis  —  7* 

^lalva  sylvestris  —  — 

rotundifolia  —  — 

- —    moschata  —  — 

Lavatera  arborea  —  — 

Fumaria  claviculata  17* 

officinalis  — 

Fumaria  capreolata  — 

Polygabi  vulgaris  — 

Genista  tinctoria  — 

Ononis  arvensis  —  — • 

Anthyllis  \'ulneraria  —  — 

Pisum  maritimum  —  — 

LathjTus  aphaca  —  — 

hirsutus  —  — 

-  pratensia  —  — 

palustm  —  — 

sylvestris  —  — 

latifolius  —  — 

Vicia  sylvatica  —  — 

cracca  —  — 

hybrida  —  — 

Irovigata  —  — 

bithynica  —  — 

Ervum  tetraspemium  —  — 

hirsutum  —  — 

Ilippocrepis  comosa  —  — 

Hedysaruin  Onobrychis  —  — 

Astragalus  hj^poglottis  —  — 

urulensis  —  — 

Trifolium  officinale  —  — 

omithopodioides      —  — 

repens  —  — 

snfibcatum  —  — 

ochroleucum  —  — 

prateuso  —  — 

medium  —  — 

maritimum  —  — 

stellatum  —  — 


arvense 
fragiferum 
procumbens 
minus 
filiform  e 


Lotus  corniculatus 

major 

decumbens 

Medicago  sativa 

falcata 

lupulina 

muricata 

-  minima 
Hypericum  calycinum 

Androssemum 

quadnmguluni 

perforatMm 

dubiom 


10. 


4. 


662 


THE    ENGU8H    BOTANIST^B   00MPAN10!f. 


Englith  Names, 

6t.  John's  wort,  mountain 

hairy 

small-upright 

marsh 


Ox-tongue,  bristly 

hawkweed 

Bow-thistle^  blue 

tall  marsh 

common 

Wall-lettuce,  i^y-leaved 
Dandelion,  common 

marsh 

Hawkbit,  rough 

deficient 

Hawkweed,  alpine  single-flowered 

common  mouse-ear 

branching  mouse-ear 

orange  mouse-ear 

orange 

stained-leaved 

wood 

lung^'ort 

glaucous  hairy 

marsh  succory-leaved 

soft-leaved 

small-toothed 

Ilawk's-beard,  stinking 

small-flowered 

smooth 

rough 

Cat*s-car,  spotted 

smooth 

long-rooted 

Nipple-wort,  common 
Succory,  wild 

Burdock,  common,  or  clot-bur 

woolly-headed 

Saw-wort,  conmion 

alpine 

Tliistle,  musk 

welted 

slender-flowered 

milk 

Plnme-thistle,  spear 

iimrsh 

creeping 

branching  bog 

melancholy 

dwarf 

Cotton-thistle,  common 
Hemp-agrimony,  common 
Tanny,  common 
Cudweed,  Jersey 

monntain 

dwarf-alpine 

naiTow-leaTed 

least 

- —     comnum 


Latin  Names. 

Hypericmn  montanum 
* hirsutum 

pulchrum 

elodes 


Clai$,  Order, 
18.         4. 


Picris  echioides 
— ^  hieracioides 
Bonchus  ca>ruleus 

palustris' 

olcraceus 

Prenanthes  murali<i 
Leontodon  Taraxacum 

palustris 

Apargia  hispida 

hirta 

Hieracium  alpinum 

pilosella 

dubium 

auricula 

aurantiacum 

■      maculatum 

-^—      sylvaticum 

piUmonarium 

Lawsoni 

paludosnm 

'—•      molle 

'—^      dcnticulatuin 
C-repis  fcctida 

pulchra 

tectorum 

biennis 

H^'pochoeris  maculata 

glabra 

radicata 

Lapsana  communis 
Cichorium  intybus 
Arctium  lappa 

Bardana 

Serratula  tinctoria 

alpina 

Carduus  nutans 

acanthoides 

tenuiflorus 

marianns 

Cuicus  lanceolatus 

palustris 

arvensis 

Forsteri 

heterophyllus 

acaulis 

Onopordum  acanthium 
Eupatorium  cannabiniim 
Tanacetum  vulgare 
Gnaphalium  Inteo-aUmm 

didcnm 

^'  ^        Bapinimi 
~-~       gaUioimi 


19. 


1. 


19. 
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Englith  Namn, 

ud.  Plowman's 
me^  blue 
alpino 

pale-rayed  moontidxi 
Isel,  common 
•      stinking 
mountain 
rt,  inelegant 
hoary 
common 
marsh 

great  fen;  Bird^s  tongue 
broad-leaved 
-rod,  common 
pane 

)rt,  marsh 
common 

,  yellow ;  com  marigold 
great  white ;  moon  daisy 
iWy  common 

sea 
bamomile,  common 
nile,  sea 
com 

stinking  mayweed 
ox-eye 
',  sneeze-wort ;  goose-tongue 
common,  or  milfoil 
or  milfoil,  woolly  yellow 
eed,  black 
ne-bottle 
eed,  greater 
istle,  Jersey 
common 

yellow;    St.  Bamaby's 
thistle 


} 


pyramidal 

Uzard 

frog 

spotted  palmate 

green  musk 

bee 

late  spider 

ra,  creeping 

traces,  proliferous 

lade,  heart-leaved  mountain 

>rine,  broad-leaved 

marsh 

purple 
this,  least 

two-leaved 


3rt,  common 
purple 
petty 
dwaif 
caper 
son;  common  wari-wort 


Latin  Name$,  Clatt.  Order. 

Tonyza  squarrosa  19.  2. 

Erigeron  acris  *—  — 

alpinus  —  .  — 

uniflomB  —  — 

Senecio  vulgaris  —  — 

-  viscomu  —  — 

sylvaticus  —  — 

-^     squalidus  —  — 

— —      tenuifoliuB  —  — 

jacobsea  —  — 

aquaticus  —  — 

paludosus  —  — 

saracenicus  —  — ' 

Solidago  virgaurea  —  -^ 

Inula  Uelenium  — •  — 

Cineraria  palustris  —  — > 

Bellis  perennis  —  — 

Chrysanthemum  segetum        —  — 

Lcucanthemum  —  — 

Pyrethrum  Parthenium  —  — 

maritimum  —  -— 

Matricaria  Chamomilla  —  — 

Anthemis  maritima  —  — 

-  arvensis  —  — 

cotula  — -  — 

tinctoria  —  — 

Achillea  Ptarmica  —  — 

millefolium  — -  — 

tomentosa  —  — 

Centaurea  nigra  — >  S. 

cyanus  —  — 

scabiosa  —  — 

Isnardi  —  — 

calcitrapa  —  — 


solstitialis 


Orchis  pyramidalis 

hircina 

viridiB 

maculata 

Herminium  monorchis 
Ophrys  apifera 

arachnites 

Goodyera  repens 
Neottia  genmiipara 
Listera  cordata 
Epipactis  latifolia 

palustris 

rubra 

Malaxis  paludosa 

Loeselli 


20. 


1.  , 


20. 


1. 


Aristolochia  clematitis 
Euphorbia  peplis 

peplus 

exigua 

lathyris 

helioscopia 


21. 


3. 
1. 
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JSnfffUh  Namei, 

Latin  Xamet. 

Class. 

Onkr, 

Spurge,  upright  warty 

Euphorbia  stricta 

21. 

1. 

leafy  branchod 

esula 

— 

— 

cypress 

cj-parissias 

— 

— 

Ilorned-pondweed,  common 

ZannicliellSa  palustria 

— 

— 

Cat's-tAil  or  reed-maco^  great 

T^-plia  latifolU 

— 

3. 

lesser 

angustifolia 

— 

— 

-5—                dwarf 

minor 

— 

— 

Bur-roed,  branched 

8])ai^nium  ramosum 

— 

— 

iin1)ranched 

simplex 

— 

— 

floating 

natans 

— 

— 

Carex  or  sodge,  curved 

Carex  incurva 

— 

dense  short-6])iked 

8i)eirostachaya 

— 

dwarf  capillary 

capillaris 

— 

— 

loose-flowered  alpine 

rariflora 

— 

— 

green  and  gold 

limosa 

— 

— 

scorched  alpine 

ustulata 

— 

— 

black 

atrata 

— 

— 

russet 

pulla 

— 

— 

Oedenan 

Oederi 

— 

— 

tawny 

fulva 

— 

— 

rigid 

rigida 

— 

— 

Tyo 

secalina 

— 

— 

dotted 

stictocarjMi 

— 

— 

Nettle,  Uonian 

Urtica  pilulifera 

4. 

small 

urens 

— 

great 

dioica 

— 

— 

Bryony,  red-berried 

Bryonia  dioica 

— 

5. 

Water-milfoil,  spiked 

Myriophyllum  spicatum 

— 

7. 

whorled 

vertidUatum 

— 

— 

Arrow-head»  common 

Bagittaria  sagittifolia 

— 

— 

8a)ad-Buruet,  connnon 

Poterium  sanguisorba 

— 

— 

Willow,  sweet  bay-leav<»d 

Ralix  pentandra 

22. 

2^ 

—    small-leaved  sluiggy 

Stuartiana 

— 

— 

'—^    common  white 

alba 

— 

— 

Hop,  common 

Ihunulus  Inpulns 

a. 

l^Icrcury,  annual 

Mercurialis  annua 

— 

& 

Frog-bit,  common 

Hydrocharismorsus-ranaa 

— 

— 

Oraclie,  shrubby ;  sea-purslane 

Atriplex  portulacoidea 

23. 

1. 

frosted  sea 

laciniata 

— 

— 

spreading  Iialberd-leaved 

iwtula 

— 

— 

angustifolia 

~~ 

AUGUST. 

Jointed-glasswoi-t,  common 

Salicomia  herbacca 

1. 

L 

procumbent 

procumbens 

.^ 

— 

shrubby 

fruticosa 

— - 

— 

GraAS-wTack,  common 

Zostera  marina 

... 

-^ 

Clmra,  prickly 

Cliara  hispida 

— 

— 

smootli 

flexilis 

•» 

«« 

proliferous 

nidifica 

... 

... 

Water-starwort,  autumnal 

..^ 

2. 

£nchantcr*8  nightshade,  mountain 

Circtea  alpina 

S. 

L 

Speedwell,  spiked 

Veronica  spicata 

^m 

- 

Welsh 

hybrida 

.   — 

*- 

alpiue 

alpina 

.      .^ 

— 

narrow- leaved  manh 

Bcutellata 

». 

m— 

proctimbe^i  field 

afijeatiB 

— 

— 

TBB  BIMU8B  BOTAimr  ■■  vomuaoir. 
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English 

Gipsy-wart,  com. ;  wster-horehimnd 
Kiiglish  dajy,  wild 
Twig-niflh,  prickly 
Valerian,  red 
Beak-rush,  white 
'—^      brown 
Club-niBh,  chocolate-headed 

bull-rush 

glaucous 

bristle-stalked 

triangular 

blunt  edged 

salt-marsh 

Spike-nisli,  least 
Cotton-grass,  round-headed 


True  Grasses. 
Canary-gross,  manured 
Cat's-tail-grass,  common 
Beard-grass,  annual 

|)ereunial 

Millet-grass,  panick 
Bent-grass,  briMtly-leavod 

fine 

marsh 

Dog*s  tooth-grass,  creeping 
Finger-grass,  cock*s-foot 
Panick-grass,  rough 

green 

Hair-grass,  crested 
Melic-grass,  purple 
Sweet-grass,  floating 

rcficxcd 

'        creeping-sea 

procumbent  sea 

Meadow-grass,  flat- stalked 

•         aliHue 

roughish 

annual 

Cock'b-foot-grasa,  rough 
(^^ord-gi-ass,  twin- spiked 
Fescue-grass,  tall 

*Bronio-gi"a88,  smooth  ryo 

hairy  wood 

Hard-grass,  sea 

Barley,  wall  or  mouso ;  way  Bennet 
Wheat-grass,  creeping;  oouch-gr. 

All-seed,  four-leaved 

Teasel,  small ;  shepherd^s  stafF 

Scabious,  devirs  bit 

small 

Sherardia,  blue ;  little  field  madder 
Bed-3traw,  smooth  heath 

rough  marsh 

gray,  spreading 

bearded 

— —      warty 

— —     least  mountain 


Latin  yamem 

Lycopus  Europipus 
Salxia  verbenaca 
Cladium  mariscus 
Valeriana  rubra 
lihynchosi>ora  alba 

fusca 

Scirpns  paucifloms 

lacustris 

glaucus 

setaceous 

triquctcr 

carinatus 

maritimus 

Eleocliaris  acicularis 
Eriophorum  capitatum 


CUtst,  Order, 
9L  1. 

3.  1. 


Graminea:,  X.  S. 
Phalaris  canaricnsis 
Phleum  pratense 
Polypogon  monspeliensis 

littoralis 

Milium  lendigerum 
Agrostis  setacea 

vulgaris 

alba 

Cynodon  dactylon 
Digitaria  sanguinalis 
Panicum  verticillatum 

viride 

Aira  cristata 
Melica  ca^rulea 
Glyceiia  fiuitans 

distans 

maritima 

procumbens 

Poa  comprcssa 

alpine 

trivialis 

annua 

Dactylis  glomerata 
Spartina  stricta 
Festuca  gigantca 
Bromus  secalinus 

-  as])er 
Rottbollia  incurvata 
Hordeum  murinnm 
Triticum  repens 


—         2. 


Polycarpon  tetraphyllnm 
Dipsacus  pilosus 
Scabiosa  succisa 

columbaria 

Sherardia  arvensis 
Galiimi  soxatile 

-  nliginosum 

-  cinereum 

aristatum 

verraeosum 

pnsillum  ' 


3. 
4. 


3. 
I. 
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Bed-*:  raw.  vi-llow 

■ 

I'UckVlioru;   sur  of   the  I 

euthf 
Prliiiorr.  common  wall 
Laoie^'  mantle.  con:mon 

field :  panley  piert 

Pond-we<ed,  various-leaved 

porfoliaio 

Ion  ^-leaved  duaiin^ 

lancev'Lito 

Rujj  ia.  *«a :  las&el  pond-wcod 
roarl-wort,  procumlient 

>oa 

FiAx->t'ed,  ihyme-leaved 
SiVTj'ion-tfrasp.  irrea:  waier 

nvk 

to:d 

GrouiwoU,  S0.1 

Duok-l^ean.  trin^i-d  :  fringed  water-\ 

lily) 
rimpt?nit'l,  common  scarlet 

Ky 

Bindwocsl.  CToat 

Bell-flower.  n.^r.nd-loaved,  or  hare-i 

belP 

>preadi;iir 

ranipiou 

Bell  flower,  giaut 

crt'opiniT 

cluslered 

ivv-leavfd 

com 

Rainpion.  round-iieadod 
Lobelia^  acrid 

Bakani,  yellow :  toiick-mc-not 
Violet,  dog's 

l^aiisy:  lioart*8-Gaisc 

voUow  mountain 

m 

Mullein,  gfreat ;  high  taiier 

white 

dark  or  black 

large-flowered ;     primrose- 1 

leaved  I 
Nightsliade,  common,  or  garden 
Centaury',  common 

dwarf-branched 

Uoneysuckle,  or  woodbine,  common 
Rupture-wort,  smooth 

—         hairy 
Gooae-foot,  upright 

red 

manynqiiked 

nettle-leaved 


Latin  Xamet. 

Galium  verum 

mollugo 

aparine 

Rubia  pcregrina 
Plantago  major 

media 

maritima 


Chfi.  Order, 


4. 


1. 


coronopus 

Parietaria  officinalis 
Alchemilla  A*u1garis 

an-ensis 

Potamogeton  lieterophyllum 

■        iH^rfoliatum 

fluitans 

lauceolatum 

Ruppia  maritimia 
Sagina  procumbent 

maritima 

Radiola  millograna 
Myosotis  palustris 

nli>estris 

arvensis 

Lithospermum  maritimum 

Meny  ant  lies  nymphji'oides 
Anagallis  ar\onsis 


—        3. 


tenoUa 


Convolvulus  >epium 
Cani}tanuL\  rot uudi folia 

patula 

rapuncidus 

Campanula  latifolia 

rapuncnloides 

glomorata 

luHieracea 

hvbrida 

Plivteuma  orbii'ularo 

■ 

lAibelia  urens 

Impatiens  noli-me-taugerc 

Viola  canina 

tricolor 

lutoa 

Verbascum  thapsus 

lychnitis 

nigrum 

virgatum 

Solanum  nigrum 
Er^'thraea  centauriom 

m 

pulchella 

Lonicera  periclymennm 
Heniiaria  glabra 

hirsuta 

Chenopodinm  uiMoQm 

rubnim 

— —        botiToid 

munle 


1. 


—       S. 
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English  Nmmet, 
Goose-footy  maple-leaved 

white 

-  fig-leaved 

oak-leaved 

stinking 

round-leaved 

sharp  entire-leaved 

sea 

Beet,  sea 

Salt-wort,  shrubby 
Dodder,  greater 

lesser 

Felwort,  marsh 

Gentian,  marsh  ;  calatliian  violet 

small  alpine 

autumnal 


Umbellate. 
Eringo,  sea ;  sea-holly 

field 

Carrot,  sea-coast 
8hepherdVneedle,  common 
Water-parsnep,  broad-leaved 
-^  narrow-leaved 

procumbent 

creeping 

whorled 

Ilone-wort,  hedge  ;     bastard  stone) 


parsley) 


com 


Cowbane,  water ;  water  hemlock 
Foors-parsley,  com. ;  lesser  hemlock 
Water-dropwort,  common 
Sampire,  sea 

Smallage  parsley ;  wild  celery 
Angelica,  garden 
Fennel,  conmion 
Stone-parsley,  mountain 
Dumet-saxifrage,  common 
—  greater 

Pepper-saxifrage,  meadow 
Hare's-ear,  slender 
Sulphur-wort,  sea ;  hog*s  fennel 

Strap-wort,  sand 

Thrift,  common ;  sea  gilliflower 

blue  spotted ;  common  sea     ) 

lavenderj 

matted 

Flax,  purging ;  mill-mountain 
Sun-dew,  round-leaved 

long-leaved 

great 

Garlick,  great  round-headed 
Bog-asphodel,  Lancashire 
Asparagus,  common ;  or  sperage 
Sea-rui^,  lesser  sharp 
Rush,  leaii 
—    arctic 


Latin  Name*, 

Chenopodium  hybridum 

album 

ficifolium 

glaucum 

olidum 

polyspermum 

acutifolium 

maritimum 


Class, 
5. 


Order, 
3. 


Beta  maritima 
Salsola  fruticosa 
Cuscuta  Europsea 

epith3rmum 

Swertia  perennis 
Gentiana  pneumonaaihe 

nivalis 

amarella 


Umbellifceje,  N.  8. 
Erjmgium  maritunim, 

campestre 

Daucus  maritimus 
Scandix  Pecten- Veneris 
Siimi  latifolium 

angustifolium 

nodiflorum 

repens 

verticillatum 

Sison  amomum 


segetum 


Cicuta  virosa 
^thusa  cynapium 
Oenauthe  fistulosa 
Crithmum  maritimum 
Apium  graveolens 
Angelica  Archangelica 
Meum  foeniculum 
Athamanta  libanotis 
Pimpinella  saxifraga 

magna 

Cnidium  silaus 
Bupleumm  tenuissimum 
Peucedanum  officinale 


Corrigiola  littoralis 
Statice  armeria 

limoninm 


3. 

5. 


reticulata 

Linum  catharticum 
Drosera  rotundifoUa 

longifolia 

anglica 

Allium  ampeloprasum 
Narthecium  ossifragum 
Asparagus  officinalis 
Juucus  maritimas 

filiformis 

-^—    arcticus 


—        6. 


1. 


668 


THE   EI^rrLKII   nOTAMSTS   COMPANION. 


Stifllish  JVamcf. 

HutAi,  round-fniited 

toiid 

-^     M'liorl-hciidod 

-  t\vo-flowen?d 

sliininpf-fniited,  jointed 

-  blunt-flowered,  jointed 
Wood-nisb,  spiked 
Purslane,  water 

Pock,  broad-leaved 

fiddle 

-  polden 

— ^    yellow  marsh 

— ^    great  water 
Anphodel,  nlar^jll  Scottish 
An-ow-graMH,  sea 
Water-plantain,  floating 

lesser 

Evei ling-primrose,  common 
AVillow-berb,  rose-bay;  Persian,  or> 

French  willow/ 
Chlora,  or  yellow-wort,  perfoliate 
Heath,  croj*s-leaved 

fine-1  raved 

Cornish 

Pei-Micaria,  amphibious 

spotted 

pale-flowered 

Knot-grase,  common 
Ihiek-wheat ;  or  brank 

Buck- wheat,  climbing;  bl.  bind-weed 
Water-wort,  small 
Winter-green,  round-leaved 

intermediate 

Saxifrage,  yellow-mountain 
Knawel,  )>eronnial 
8oHi)-wort,  common 
Pink,  Deptford 
Campion,  or  catch  fly,  sea 

conmion ;  or  Jx)bol*s  catchfly 

8i)anish 

Chickwced,  common 
Sand-wort,  vernal 

fringed 

•        purple 

Orpine,  or  live-long 

Stonecro)>,  glaucous,  yellow 

Wood-Monx'l,  yellow  procumbent 

Campion,  wbite 

Mouse-ear  chick  weed,  narrow-leaved 

Chickweed,  field 

S|nirrey,  knotted 

fringed  awl-leaved 

Purple  loosestrife,  spiked 

— —  liyseop-leaTcd 

Bme  rocket;  wild  migDonetto 
Rose,  Irish 

Btackberry,  or  common  linimblo 
Bfwnble,  buckthoru-loaTvd 
•^     whitc-clufltored 


Latin  Names. 

Ctftff, 

Ordf-r 

Juncus  compressus 
bufunius 

G. 

1. 

subverticilhitus 

— 

biglumis 

lam})ocari)ns 

obtubifloi'us 

— 

Luciola  s])icnta 
Peplis  jwrtula 
liuniex  obtusifolius 

X 

pulcher 

maritimus 

— 

— — 

palustris 

liydrolapathiim 

Tofieldia  jialustris 
Triglochin  maritimuni 
Alisma  natans 

— 

4. 

■     i-anunculoides 

— 

— 

CEnothera  biennis 

V. 

I. 

K])ilobium  august ifoliiun 

— 

Cldora  perfoliata 
Krica  tetmlix 

— 

cmerea 

— 

— 

vagans 

Polygonum  amphibium 

, 

3. 

persicana 

lapathifolinm 

aviculare 

— 

— 

fagopynim 

Polygonum  convolvulus 
Elatine  tripetaU 
P}Tola  rotundifolia 
media 

10. 

3. 
4. 

1. 

Saxifragn  aizoides 
Scleranthus  porennis 
Saponaria  officinalis 
Dianthus  arnieria 
Silene  maritima 


ai'mena 
otites 


Htellaria  media 
Arenaria  venia 

ciliata 

rubiti 

Sedum  telephium 

glaucum 

Oxalis  comiculata 
Lychnis  dioicu 
Coi'astiaui  viscosum 

anrenso 

Spergula  nodosa 

Bubulata 

Lythnim  salicaria 

liysBopifblinm 

Reseda  lutea 

Rosa  liibemica 

Rubus  fniticosiis 

rliamnifolius 

\KUkCQ«tachya 


—        3. 


—        4. 


11.  1. 

—       3. 

12.  X 
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6m 


Engiith  Nameu, 

Latin  Nam§€, 

CUui.  < 

Order. 

Bramble,  glandular 

Bubus  glandulosus 

12. 

.3.  •■- 

smooth  shining 

nitidus 

— 

— 

ovate  hairy 

affiuis 

— . 

— 

red-fruited 

subercctus 

•» 

— 

Strawberry,  hautboy 

Fragaria  elatior 

— 

— 

CMnquefoil,  common  creeping 

Potentilla  reptaos 

— 

— 

Aveiis,  common ;  herb  Bennet 

Geum  urbanum 

— 

^m^* 

mountain,  or  white  dryas 

Dryas  octopetala 

— 

-.. 

Ilomed-poppy,  yellow 

Glancium  luteum 

13. 

1. 

Lime-tree,  small-leaved 

Tilia  pai*>'ifolia 

— 

— 

Cistus,  dotted-lcaved 

Cistus  surrejanus 

— 

— 

common  dwarf 

hclianthemum 

.^ 

~- 

Pheasant's-cyc,  com ;  Adonis  dower 

Adonis  autumnalis 

— 

6. 

Crow-foot,  lesser  spear-wort 

Ranunculus  flammula 

— 

.^ 

water,  celery-leaved 

sceleratus 

— 

— .. 

pale  hairy 

hirsutuB 

— 

—  ■ 

—    creeping 

repeiis 

— 

— 

ivy 

hederaceufi 

— 

— 

Germander,  water 

Teucrium  soordium 

14. 

1. 

Vervain,  common 

Verbena  officinalis 

« 

«-. 

Mint,  horse 

Mentha  sylvestris 

— 

.^ 

roimd-leaved 

rotundifolia 

... 

-»  - 

spear 

viridis 

— 

— 

pepper 

piperita 

— 

— 

—  bergamot 

citrata 

— 

— 

hairy 

hirsuta 

— 

— 

bushy  red 

gentilis 

— 

— 

narrow-leaved 

gracilis 

— 

— • 

com 

arvensis 

— • 

—— 

rugged  field 

agrostis 

— 

*^. 

Uemp-ncttle,  red 

Galeopsis  ladanum 

— 

-^ 

downy 

villosa 

— 

—  . 

•        common 

tetrahit 

— 

— . 

large-flowrd.;  bee-nettle 

versicolor 

— . 

.>« 

Wood  bctony 

Betonica  officinalis 

.^. 

m.mm. 

Wound-wort,  hedge 

Stachys  sylvatica 

— 

— .     • 

ambiguous 

ambigua 

— 

—       . 

marsh 

palustris 

— 

— • 

com 

arvensis 

— - 

— . 

Black-horehound,  stinkiug 

Ballota  nigra 

<-*. 

-^ 

Mother-wort,  common 

Leonurus  cardiaca 

-» 

.-• 

Wild  basil,  common 

Clinopodium  vulgara 

— 

-^ 

Marjoram,  common 

Origanum  vulgare 

— 



Thyme,  wild 

Thymus  serpyllum 

— 

— . 

basil 

acinos 

•^ 

••    . 

Calamint,  common 

calamiutha 

— 

-^ 

lesser 

uepeta 

— 

--.       - 

Skull-cap,  common 

Scutellaria  galericulata 

— 



lesser 

minor 

— 

— 

Self-heal,  or  slough-heal,  com. 

Pmnella  vulgaris 

— 

-^        • 

Bartsia,  yellow  viscid 

Bartsia  viscosa 

14. 

2. 

red 

odontites 

— 

— . 

£ye-bright,  common 

Euphrasia  officinalis 

— 

-..   • 

Cow-wheat,  common  yellow 

Mehunpynun  pratense 

— 

— 

wood 

sylvaUoupi 

— 

^"^^  • 

Snapdragon,  ivy-leaved 

Antirrhinum  cymbalaria 

-r 

!    .-^  .\ 

round-leaved  fluellin 

.     spuiium    . 

elatine..     , 

^^^^^  * 

•  f*"nti'"  1 

sluirp-pointcd  fluellin 

'.I  •Trt'-'i' 

'iitnnif 

Toad-flax,  creeping  pale-blue 

rcpeiw    ...^ 

>-« 
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English  Names, 

Snupdragoi),  least 

great 

lesser 

Fig-wort,  balm-leaved 

Sibthorpio,  creeping;  Cornish moncj-i 

wort  f 

^lud-wort,  common 
Broom-rape,  tall 

— -        lesser 

branched 

Alyssum,  sweet 

8}ieplierd's  purse,  common 

Scur^'y-grass,  Greenland 

Sea-rocket,  purple 

W^art-cress,  common ;  swine's-cress 

Ladie8*-smock,  daisy-leaved 

Yellow-cress,  creeping 

annua 

amphibious 

Iledge-mustard,  broad 

fine-leaved;  flixwccd 

Winter-cress,  bitter;  yeL  rocko 

-  early 
Sea-stock,  great 
Rock-cress,  fringed 
Wall-mustard,  narrow-lea  veil 
Sand-mustard 
Stork*s-bilI,  hemlock 

sea 

Crane's-bill,  knotty 

^—  btinkmg 

— —  shining 

common  doveVfoot 

binall-flowored 

' crimson-ilowered 

Marsh-mallow,  common 
IMallow,  common 
%  ■    dwarf 

musk 

Tree-mallow,  sea 
Fumitory,  common 

»nall-ilowered 

ramping 

Green-weed,  Dyer's,  or  wood-waxon 
Furze  dwarf 

Best-harrow,  common,  or  Caminock 
Ladies'  finger,  or  kidney-vetch,  com. 
Vetchling,  yellow 

-  yellow  meadow 

blue  marsh 

Everlasting  pea,  narrow-leaved 

—  broad-leaved 
Vetch,  wood 

tufted 

—  rough-podded  yellow 

Bmooth-podded  aoa 

—  rongh-p^ded  pinple 
Ttfe,  hairy 

AmeiBhpe-Tetchi  tufted 


Latin  Names. 

Antirrhinum  minus 

majus 

orontium 

Scrophularia  scorodonia 

Sibthorpia  Europoca 

Limosclla  aqnatica 
Orobancho  elatior 


Cla$t,  Order. 
14.        2. 


minor 
ramosa 


Aly&sum  maritimum 
Thlaspi  bursa-pastorifl 
Cochlearia  gnvnlandica 
Cakile  maritima 
Senebiera  c^rouopus 
Cardamine  bollidifolia 
Nasturtium  svlvestre 

teiTestre 

— —    amphibium 
Sisymbrium  irio 

-  Sophia 
Barbarea  ^nllgaris 

pnecox 

Matthiola  sinuata 
Arabis  ciliata 
SinapLs  tenuifolia 

muralis 

Erodium  cicutarinni 

— —     maritimum 
Geranium  nodosum 

robertiannm 

lucidum 

molle 

pusillum 

snnguineimi 

Malva  of{icinalis 

sylvestri« 

rotundifolia 

moschata 

11la^*atera  arborea 
Fumaria  officinalis 

parviflora 

capreolata 

Genista  tinctoria 
Ulex  nanus 
Ononis  arvensis 
Anthyllis  vulneraria 
Lathyrus  aphaca 

pratensis 

paluBtris 

sylveatris 

latifoUns 

Vicia  Bylvatica 

—  cracca 

—  lutea 
^^  IfBvigata 
liithynica 

Ervum  hinatum 


15.         1 


*> 


10.         2. 


o. 


17.         2. 


—         4. 


THB  INSUVB   BOTANin  8  OOMTAMIOH. 


en 


English  Namss. 

>efoil,  white;  Dutch  clover 

. honey-suckle,  common  clover 

•^—    starry-headed 

hare's-foot 

strawberry-headed 

iird's-foot-trefoily  commoo 

greater 

bfedicky  black,  or  nonsuch 
)t  John's-wort,  large-flowered 

— -         tutsan,  or  park-leaves 

square ;  St.  Peter's  wort 

common  perforated 

imperforate 

marsh 


COMPOUKO. 

3x-tongue,  hawkweed 
^w-tbistle,  blue 

tall  marsh 


com 
common 


Lettuce,  strong-scented 

■  prickly 

least 

Elawkbit,  deficient 

dandelion 

autumnal 

BLawkweed,  stained-leaved 

soft-leaved 

honey-wort  leaved 

-  shaggy  alpine 

, Hallerian  dwarf 

shrubby  broad-leaved 

small-toothed 

rough-bordered 

narrow-leaved 

HawkVbeard,  small-flowered 

smooth;  smooth  sue-  1 

cory  hawkweed        J 
Cat's  ear,  smooth 

—  long- rooted 
Succory,  wild 

Burdock,  common,  or  clot-bur 

woolly-headed 

Saw-wort^  common 

alpine 

Thistle,  musk 
Plume-thistle,  spear 

marsh 

branching  bog 

woolly-headed 

tuberous 

melancholy 

dwarf 


Cotton-thistle,  common 
Bur-marigold,  three-lobed 
Hmnp-agrimony,  conmion 
Goldylocks,  flax-leaved 
CoUon-weed,  sea 


Latin  Nam0§^ 

Trifolium  repens 

pratense 

stellaium 

arvense 

fragiferum 

Lotus  oomiculatua 

major 

Medicago  lupnlina 
Hypericum  calycinnm 

— —      androssemum 
Hypericum  quadrangulum 

perforatum 

dubium 

— ^      elodes 


CUut,  Order, 
17.         4. 


18. 


4. 


COMPOSITJC 

Picris  hieracioides 
Sonchus  cseruleus 

palustris 

'—^   arvensis 

oleraceus 

Lactuca  virosa 

scariola 

saligna 

Apargia  hirta 

taraxaci 

autumnalis 

Hieracium  maculatum 

molle 

cerinthoidea 

villosum 

Halleri 

snbaudum 

denticulatum 

prenanthoides 

umbellatum 

Crepis  pulchra 

tectorum 

Hypochoeris  glabra 

— —       radicata 
Cichorium  intybus 
Arctium  lappa 

bardana 

Serratula  tinctoria 

alpina 

Carduus  nutans 
Cnicus  lanceolatus 

palustris 

Forsteri 

eriophorus 

-  tuberosus 

heterophyllus 

acaulis 

Onopordum  acanthiom 
Bidens  tripartita 

Eupatorium  AonnMhitt^m 

Chrysocoma  linosyrif 
Diotis  miritima 


10. 


1. 
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Eni/lhh  Names, 

Latin  Names, 

Clots. 

Order, 

Taiisyj  common 

Tanacotum  vulgare 

19. 

2. 

Southernwood,  field 

Artomisia  campestris 

— 

— 

Wonnwood,  drooping  sea 

— 

— 

common 

absinthium 

— 

— 

Mugwort 

vulgaris 

— 

— 

blucisli/or  Tjavender-leaved 

csorulescens 

— 

— 

Cudweed,  Jci-scy 

Gnaphalium  luteo-album 

— 

— 

American ;  {nearly  everlasting 

margaritaceum 

— 

— 

llighland 

'              sylvaticum 

— 

— 

upright  wood 

■              rectum 

— 

— 

inai-sli 

uliginoiiuiii 

— 

— 

narrow-leaved 

gallicum 

— 

— 

conunon 

genuanicum 

— 

— 

Spikenuixl,  plownian*^ 

Conyza  squarrosa 

— 

— 

Flea-bane,  Canada 

Erigeron  canadeiwis 

— 

— 

blue 

ncris 

— 

— 

Groundsel,  stinking 

Senecio  viscosus 

— 

— 

Ragwort,  inelegant 

6<|ualidus 

— 

— 

hoarv 

4 

tenuifolius 

— 

— 

common 

jacoba>a 

— 

— 

■ marsh 

aquaticus 

— 

— 

broiwl-loaved 

saracenicus 

— 

— 

Star-wort,  sea 

Aster  tripolium 

— 

— 

(joldcn-rod,  common 

Solidago  virgaurea 

-^ 

— 

Klccam(>ane 

Inula  helenium 

— 

. — 

Flea-bane,  common 

dysenterica 

— 

^■^B     • 

saniphirc-leavod 

crithmoides 

— 

— 

Daisy,  common 

Bellis  perenuis 

— 



Ox-eye,  yellow ;  corn  mangold 

Chrysanthemum  He^t?tum 

— 



Fev<'rfi'w,  corn ;  scentless  Mayweed 

Pyrethrum  inodorum 

— 

•  «^M 

sea 

maritimum 

— 



Chamomile,  common 

An  them  is  nobilis 

— 



■        ox-eye 

tinctoria 



Yarrow,  suecze-wort ;  Goose-tongue 

Achillea  Ptannica 

— 



serrated 

serrata 

— 

— 

common,  or  milfoil 

milleiolinm 

— 



wo(»lIy,  yellow  milfoil 

tomcntosa 

— 

— 

Knajiweed,  brown  radiant 

Centaurea  jacea 

— 

3. 

black 

nigra 

— 

— 

IJlue-bottle,  com 

■      cynnus 

— 

— 

Knai>weed,  greater 

scabiosa 

— 

— 

Star-thistle,  J«?i*sey 

— '      isnaixii 

— 

— . 

common 

calcitrapa 

— 

— 

yellow ;  S.  Bamn}>y*8  tlrist. 

solstitialis 

20. 

— 

Jjadies*  tracer,  sweet 

Neottia  spiralis 

8. 

Ilelleboriiie,  broad-leaved 

Kpipactis  lati  folia 

— . 

^ 

marsh 

palustris 

— i 

— 

Birthwort,  common 

Aristolochia  clematiiis 

.I.. 

3. 

Spurge,  purple             ^ 

Euphorbia  peplis 

21. 

1. 

IHjtty 

—     peplus 

— 

— 

Portland 

PortUmdiCft 

— 

— 

■ sea 

—     poralia 

— 

— 

■ sun  ;  common  wart-wort 

■     lielioflcopia 

— 

— 

upright  warty 

stricta 

— 

— 

Bur-reed,  branched 

Bparganium  ramomim 

-^ 

X 

uubranched  upi-ight 

-^-*       simples 

— 

• 

Carex  or  sedge,  curved 

Carex  incurva 

— 

— 

loose-spiked  tock 

— 

— 
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Englith  Names. 

,  or  Bedge,  dense  short-spiked 
— —  dwarf 

sia,  compound-headed 
,  small 

great 
ted,  broad-leaved 
inth,  wild 
y,  red-berried 
rort,  common 
^milfoil,  spiked 
'-head,  common 
w,  long-leaved  triandrons 

broad-leaved  triandrous,  or) 
almond  wiUowJ 
•    small-leaved  shaggy 
ry,  annual 
3,  shrubby,  or  sea  purslane 

spreading  halberd-leaved 
narrow-leaved 

upright  spear-leaved 

grass-leaved 

stalked  sea 


Latin  Names. 

Carex  i^irostachya 

capiUaris 

Kobresia  caricina 
Urtica  urens 

dioica 

Xanthium  stnimarium 
Amaranthus  blitum 
Bryonia  dioica 
Ceratophyllum  demersum 
^(yriophyllum  spicatum 
Sagittaria  sagittifolia 
SiJix  triandra 

— -  amygdalina 

Stuartiana 

Mercurialis  annua 
Atriplex  portulacoides 

patula 

angustifolia 

erecta 

littoralis 

pedunculata 


Class.  Order. 
21.         3. 

—         4. 


5. 


—        7. 


22. 


2. 


—         8. 
23.         1. 


SEPTEMBER. 


d-glasswort,  common;    marsh) 

samphire) 

Salicoraia  herbacea 

1. 

1 

creeping 

radicans 

— 

— 

shrubby 

fruticosa 

— 

— 

wrack,  common 

Zostera  marina 

— 

— 

,  proliferous 

Chara  nidifica 

— 

— 

slender  shining 

gracilis 

— 

— 

•-starwort,  autumnal 

Callitriche  autumnalis 

2 

well,  spiked 

Veronica  spicata 

2. 

1. 

—      procumbent  field 

agrestis 

— 

wild  Enghsh 

Salvia  verbenaca 

— 

~ 

an,  red 

Valeriana  rubra 

3. 

1 

i  crocus 

Crocus  sativus 

— . 

— 

as,  brown 

Cyperus  fuscus 

— 

— 

ush,  round  cluster-headed 

Scirpus  holoschoeinus 

— 

True  Grasses. 

GRAMINEiE,  N.  S. 

ail-grass,  com. ;  Timothy-grass 

Phleum  pratense 

3. 

2. 

•grass,  creeping  sea 

Glvceria  maritiuia 

m 

— 

— 

>w-gras8,  flat-stalked 

Poa  compressa 

— 

— 

roughlsh 

trivialis 

— 

— 

annual 

annim 

— . 

— 

j-gra«s,  smooth  rye 

Bromus  secalinus 

— 

— 

t-grass,  creeping ;  couch-grass 

Triticum  repens 

— 

— 

I,  small ;  shepherd^s  staff 

Dipsacus  pilosus 

4. 

1 

(US,  devil's  bit 

Scabiosa  succisa 

— . 

— 

lin,  sea 

Plantago  umritima 

— 

— 

pellitory,  common 

i*  mantle,  field  ;  parsley-piert 

weed,  various-leaved 

a,  sea  ;  tassel  pond-weed 

strife,  wood ;  yeL  pimpernel 


Parietaria  officinalis 

Alchemilla  arvensis  — 

Potamogeton  heterophyllnm  — 

Ruppia  maritima  — 

Lysimachia  nemorum  6. 


3. 
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lobelia  acrid 

Violet  pansy ;  hoart^s-case 

yellow-mountain 

Nightshade,  common,  or  garden 
Centaury,  dwarf-branched 
Honeysuckle,  common,  or  woodbine 
Goose-foot,  upright 

many-spiked 

-  nettle-leaved 

fig-leaved 

Dodder,  greater 

Gentian,  marsh ;  Calathian  \'iolet 

—  autumnal 

field 


Umbellate. 
Shephcrd's-ncedle,  common ;  Venns'sl 
comb  r 

SmaUage  parsley;  wild  celery 
Angelica,  garden 
Pepper-saxifrage,  meadow 
llare's-ear»  slender 
Sulphur-wort,  sea ;  hog*s  fennel 

Grass  of  Parnn^us,  common 
Squill,  autumnal 
Meadow-safiron,  common 
Evening-primroKe,  common 
Heath,  fine-leaved 
Persicam,  biting 

small-creei»ing 

Knot-grasB,  common 
Buck-wheat,  climbing;  blk.  bind-weed 
Strawberrj'-tree,  common 
Saxifrage,  yellow  mountain 
Knawel,  pereimial 

Soap-wort,  common 

Pink,  maiden 

Campion,  or  catchfly,  sea 

Chickwecd,  common 

S»md-wort,  fringed 

W'ood-sorrel,  yellow  procumbent 

Cam]jion,  white  and  ml,  /3.  y. 

Mouse-ear  Chickweed,  narrow-leaved 

Rose,  Irish 

Straw  bt»rry,  liautboy 

Pheasant's-eye,  or  Adonia-flower,  com 

Crow-foot,  lesser  spear-wort 

pale  hairy 

Ver\'ain,  common 
Mint,  norso 

—  round-Icaved 
— ^  pepper 

■ beigamot 

■ ]iiury 

• fragiant^  sharp-leaved 

-  tall-rcd 

— '  mn  rcw-Ieaved 
corn 


Latin  Nmmet, 

Lobelia  nrens 
"Viola  tricolor 

lutea 

Sohinum  nigrum 
Erythrsca  pulchella 
Lonicera  periclymenam 
ChenoiMHlium  urbicum 

botr}*oides 

murale 

ficifolium 

Ciiscuta  £uropa;a 
Gentiana  Pneumonahthe 

amarella 

campestris 


Class,  Orit*, 
&.         1. 


—         2. 


Umbellifeb^.,  N.  S. 
Scandix  pecten-veuerLs 

Apium  graveolens 
Angelica  Archangelica 
Cnidium  silaus 
Biipleurum  tenuissimum 
Peuccdanum  oflicinale 


5. 


Pamassia  palustris 
Scilla  autumiialis 

5. 

4. 
1. 

Colcliicum  autumnnle 

— 

3. 

OF^nothera  biennis 

8. 

1. 

Erica  cinerea 

— 

Polygonum  hydropiper 

3. 

minus 

— 

— 

a^nculare 

~- 

convoh-ulus 

— . 

Arbutus  unedo 

10. 

1. 

Saxifraga  aizoidefl 
Sclerauthus  ]>erenni8 
Saponaria  ofiicinalis 
Dianthus  deltoides 

— 

2. 

Silene  maritima 

_ 

3. 

Stellaria  media 

>— . 

Arenaria  ciliata 

_ 

Oxalis  comiculata 

-^ 

4. 

I^ychnis  dioica 

— . 

Cerastium  viscosum 

10. 

4. 

Kosa  hibemica 

12. 

3. 

Fragaria  elatior 
Adonis  autumnalia 

13. 

&. 

Itanunculus  flammnia 

^-. 

liirsntiis 

._ 

Verbena  ofiicinalis 

14. 

1. 

Mentha  sylvcstris 
rotnndifolia 

z 

^^ 

piperita 

citrata 

z 

^^ 

hirsnta 

~m. 

— 

acutifoUa 

— . 

— 

rubra 

^^ 

— 

graciKs 

— 

— 

«CT«flMft 

•— 

— 

tM  KtraCTSB  BOtAVm^a  OOM»AKIOir. 
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EnglUh  Nmm99k 

Latin  N^me$. 

CkM. 

Ord0r. 

ragged-field 

Mentha,  agrestis 

14. 

1. 

peimy-royal 

w. 

•t*. 

nettle,  or  Archangdl,  wkite 

Laminm  albnm 

.^ 

«— 

-nettle,  red 

Galeopsis  ladanloft 

.«i. 

.^ 

d-vrort,  ambiguoufl 

Stachys  ambigita 

— 

-• 

— -         downy 

germanica 

— 

«*• 

right,  common 

Euphrasia  officinalis 

... 

S. 

ragon,  ivy-leaved 

Antirrhinum  cymbalaria 

— 

— 

—       broad-leaved,  or  flaeUhi 

spurium 

— te 

— 

—       sharp-pointed  flnellifi 

elatine 

— 

— 

Sax,  creeping  pale  blue 

repens 

— 

mi^ 

i-rape,  branded 

Orobanche  ramosa 

*— 

«— 

im,-ifweet 

Alyssum  maritimum 

1«. 

1. 

erd's  purse,  common 

Thlaspi  bursa  pastorU 

— 

— 

creasy  swine Vcrem,  common 

8enebiera  coronopus 

te-i. 

-«h 

cket,  purple 

Cakile  maritima 

-^ 

.^ 

v-cress,  creeping 

Nasturtium  sylvestre 

— 

— 

—         annual 

terrestre 

-.. 

— 

)-mustard,  fine-leaved 

Sisymbrium  sophia 

— 

— 

jr-cress,  eiirly 

Barbarea  prsBcox 

— 

— 

mustard,  narrow-leaved 

Sinapis  tenuifolia 

— 

— . 

mustard 

— —    muralis 

m^ 

~-. 

8-bill,  hemlock 

Erodium  cicutarium 

16. 

9. 

—        sea 

maritimum 

.^ 

... 

's-bill,  stinking ;  herb  Robert 

€reranium  robertianum 

,*^ 

b. 

—        small-flowered 

pusillum 

-M. 

--. 

—        crimson-flowered 

sangninenm 

— 

.^ 

i-mallow,  common 

Althma  officinalis 

— » 

7. 

JT,  dwarf 

Malva  rotundifolia 

^^ 

iiallowi  sea 

Lavatera  arborea 

—m 

... 

ory,  small-flowered 

Fumaria  porviflora 

17. 

9. 

—      ramping 

capreolata 

*— 

— 

-weed,  hairy 

Genista  pilosa 

■—. 

4. 

,  dwarf 

Ulex  nanus 

•li. 

-^ 

1,  white ;  Dutch  clover 

Trifolium  repens 

... 

-~ 

;om.  purple;  honeynnickle  trefbH 

pratense 

— 

— 

-foot,  trefoil,  common 

Lotus  comicnlatus 

— . 

*— 

hn's-wort,  large  flowered 

Hypericum  calycinum 

18. 

4. 

bearded 

barbatum 

•* 

— te 

histle,  common 

Sonchus  oleraceus 

19. 

1. 

Be,  strong-scented 

Lactuca  virosa 

— i» 

— 

:-weed,  stained-leaved 

Hieracium  maculatum 

-.- 

— 

shrubby  broad-leaved 

sabandnm 

— 

— 

— •      narrow-leaved 

umbellatum 

— ^ 

•I.M 

:*s-beard,  small-flowered 

Crepis  pulchra 

— 

■— 

smooth  succory  hawk- 
weed 

tectorum 

— 

-^ 

3  thistle,  spear 

Cnicus  lanceolatns 

— . 

«-i- 

larigold,  three-lobed 

Bidens  tripartita 

— 

— 

nodding 

cernua 

— 

— 

locks,  flax-leaved 

Chrysocoma  linosyris 

— 

— 

i-weed,  sea 

Diotis  maritima 

•-k 

*— 

vort,  blueish,  or  lavender-leaved 

Artemisia  ceerulescens 

^i* 

S. 

mne,  Canada 

Krigeron  canadensis 

—. 

*- 

idsel,  stinking 

Senecio  viscosus 

— 

— 

green-scaled 

—    lividus 

— 

— ' 

fort,  inelegant 

*  — ^    squalidus 

— 

.... 

vort,  sea 

Aster  tripolium 

— 

». 

'n-rod,  common 

Solidago  virgaurea 

— 

— 

v&% 
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Flea-bane^  small 

Feverfew,  com,  scentless  May-weed 

ChamomUe,  common 

Knap-weed,  brown  radiant 

Star  thistle,  yel.;  St.  Bamaby*8  thistle 

Ladies'  traces,  sweet 

Spurge,  purple 

sea 

Nettle,  small 
Bur-weed,  broad-leaved 
Bryony,  red-berried 
Pipe-wort,  jointed 
Ilom-wort,  common 

unarmed 

Mercury,  annual 

Sea  orache,  grass-leaved 

stalked 


Latin  Nttme*. 

Inula  pulicaria 
Pyrethrum  inodomm 
Anthemis  nobilis 
Centaurea  jacea 

solstitialia 

Ncottia  spiralis 
Euphorbia  peplis 

paralia 

Urtica  urens 
Xanthium  stnimariom 
Bryonia  dioica 
Eriocaulon  septangulare 
Ceratophyllum  demcrsum 

submersum 

Mercurialis  annua 
Atriplex  littoralis 

pedunculata 


Class.  Order. 
19.         2. 


—         3. 


20. 
21. 


22. 
23. 


1. 
1. 


—         4. 


5. 


7. 

8. 
1. 


OCTOBER. 


Chara,  proliferous 
Water-star-wort,  autumnal 
Clary,  wild  English 
Crocus,  naked  flowering 
Cat's-tail-grass,  com. ;  Timothy-grass 
Sweet-grass,  creeping  sea 
!Meadow-grass,  annual 

roughish 

Wheat-grass,  creeping;  couch-grass 
Scabious,  devirs-bit 
Ladies*  mantle,  field ;  parsley-piert 
Honeysuckle,  or  woodbine,  common 
Ivy,  common 
Gentian,  field 

Grass  of  Parnassus,  common 
Heath,  fine-leaved 
Knot-grass,  common 
Knawel,  perennial 
Pink,  maiden 
Chickweed,  common 
Wood-sorrel,  yellow  procumbent 
Hose,  Irish 

PheasantVeye,  common ;  or  Adonis*s) 

flower  I 
Crow-foot,  pale  hairy 
Sn^)dragon,  ivy-leaved 
Shepherd's  purse,  common 
Winter-cress,  early 
Wall-mustard,  narrow-leaved 
CranoVbill,  stinking ;  herb  Robert 
Tree-mallow^  sea 
Furze,  whin,  or  gorse,  common 

■  dwarf 

St  John'B-wort,  bearded 
Qnmndsel,  common 

stinking 

green-ecaled 


Chara  nidifica 
Callitriche  autumnalis 
Salvia  verbenaca 
Crocus  nudiflonis 
Phleum  pratense 
Glyceria  maritima 
Poa  annua 

trivialis 

Triticum  repens 
Scabiosa  succisa 
Alcheniilla  arvensis 
Lonicera  periclymenum 
Hedcra  helix 
Gentiana  campestris 
Pamassia  palustris 
Erica  cinerea 
Polygonum  avicularc 
Scleranthus  perennis 
Dianthus  deltoides 
Stellaria  media 
Oxalis  comiculata 
Rosa  hibemica 

Adonis  autumnalis 

Ranunculus  hirsutns 
Antirrhinum  cymbalaria 
Thlaspi  bursa-pastoiia 
Barbcu*ca  prsocox 
Sinapis  tenuifolia 
Geranium  Robertianum 
Lavatera  arborea 
Ulex  Europonis 

nanus 

HypOTicum  barhfttnin 
-Senecio  vulgaris 

—  yisoomM 

lividus 


1.        - 

—        2. 

1. 

1. 
o 


2. 
3. 


4. 


5. 


8. 
10. 


12. 
13. 

14. 
15. 

16. 

17. 

18. 
lA. 


1. 
1. 

Q    • 

4. 

1. 

3. 
2, 

3. 
4. 
3. 

5. 

2. 
1. 
2. 

4. 

7. 
4. 

4. 
2. 
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English  Names. 

Latin  Names, 

Class, 

Order. 

Ragwort,  inelegant 

Benecio  squalidus 

19. 

2. 

Daisy,  common 

Bellis  perennis 

— 

~- 

Nettle,  small 

Urtica  urens 

NOVEMBER. 

21. 

4. 

Meadow-gram,  annual 

Poa  annua 

3. 

2. 

Chickweed,  common 

Stellaria  media 

10. 

3. 

Rose,  Irish 

Rosa  hibemica 

12. 

3. 

Snapdragon,  i\'y-leaved 

Antirrhinum  cymbalariu 

14. 

2. 

Slieptierd^S'purse,  common 

llilajBpi  bursa-pastoris 

15. 

1. 

Furze,  whin,  or  goi-se,  common 

Ulex  EuropfiDUS 

17. 

4. 

Groundsel,  common 

Benecio  vulgaris 

19. 

2. 

Daisy,  common 

Bellifl  perennis 

— 

— 

DECEMBER. 

If  the  weather  be  very  open  aud  mild. 


Dead-nettle,  Archangel,  or  white 

Lamium  album 

14. 

1. 

red 

Furze,  whin,  or  gorse,  common 
Dandelion,  common 

purpureum 

Ulex  EuropsBus 
Leontodon  taraxacum 

17. 
19. 

4. 
1. 

Groundsel,  common 

Senecio  vulgaris 

— 

2. 

Daisy,  common* 

Bellis  perennis 

— 

*  Occasionally  some  few  others :  none,  however,  are  named  by  Dr.  Smith. 


ERRATA. 

^Bge   4,  lino  15  fhmi  the  bottom,  to  "  ■cparat,"  add  "  e.** 
17.   —  5,  iniert  *«  the  "  before  "  calculation.** 
S4,  left-hand  page  *'  4S,"  zerene  the  figures. 
29,  the  quotations  are  from  Datt'b  Ajfric.  Lecturet. 

31,  line  6  from  tho  bottom,  after  "  o,"  insert  ••  f,"  read  •«  of  wliith." 

32,  the  heading  Iinc,/or  "  MANuaES,  dec"  rtad  ••  Gardx.^  Ukaa." 
87,  /or  number  ••  2."  rtad  "»2." 

90,  for  number  «'85,"  read  "AS.- 

95,  lino  17. /or  «*that  base."  read  "gas." 
103,   —  22,  between  ••be  question,"  insert"  no." 
112,  fifth  sort  in  the  list  of  cabbages,  read  **  Vooack." 
122,  line  7,  /or  ••  Uotiytes,**  read  "  Botr^tia.'* 
188,  —  19.  for  **  luttnea,"  road,  **  lucinea." 
187,  line  21,  **  developmeent,"  rtmd  **deyeIop«iMnt" 
202.  —  14  from  the  bottom. /or  •<  Grenfil."  read  **  OrcnfelL'* 

212.  —  fl./er  "206,"  read  "a09t" 

213,  last  line  and  word,  /or  "  foresight,**  read  **  foreright." 
215,  line  8  from  the  bottom. /br  ••219,**  read  •«22n." 

237.  —  9  from  the  bottom,  /or  <*pearl,"  read  *'pear." 
257,  last  word  of  No.  264,  ••  reed  "  should  be  •*  seed." 
^  in  tho  note,  the  numbtn  should  be  •'  Fig.  17-^>  I»w.  389.** 
2G2,  line  13. /or  "rowed,**  read  "rooted  euttings." 
297,  fint  line  of  the  note,  /or  *'  cause,"  read  **  course.** 
.301,  note, /or  "242,"  read  "243." 
346.  line  5  from  the  bottom,  and  again  in  note,  /or  *'  Saussurv,"  rco*' 

"Saussuro." 
376,  line  4  from  the  bottom, /or  "  annunal,"  rea^l  "  annual." 
384,  —  26,  firbt  word,  insert  "I," and  rearf" limb." 
386,   —   4  above  the  notes,  /or  "  su^hurate."  read  "  sulphurct." 
392.   —   10  from  tho  bottom, /or"  246,"  rirad"  247." 
401.  in  par.  448,  read  /or  "  13,  14.  W,"  "  10,  11,  and  12." 
423,  alter  the  number  to  "  248.  <.*' 
443,  line  6, /or  "  on  "  read  "  and.** 

458,  —   17, /or  "plants,"  read  "plots." 

459,  —  3  from  tlto  bottom,  /or  "  flaroured,**  rtad  "flarour." 
507.   —   24 /or  "  lychins,"  read  "  lychnis." 

534,  —  16,  insert  "a,"  before  the  words  **  bearinff-tpur." 
BfJCf  heading  line,  /or  "  RHUSAaB,**  read  "  Uoaaa-BAJiiui." 
614,  line  95, /or**  plne^ip."  rrad  **  pine-pit." 
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Tke  letter  ( p)  before  the  flgores  indicates  the  page.    In  all  other  cases  the  figures  refer  to  the 

numbered  paragraphs. 


Abercromrie,  John,  method  of  trench- 
ing, 453 


Note,  p.  399 


Acac'ia,  pseiido,  or  locust,  555 ;  646 
Aikiu,  Dr.,  on  buds  and  roots,  525 
Alkaline  salts  in  plants,  p.  2 
Alkaloid,  a  vegetable  principle,  p.  3 

Morphia,  Quinia,  Cinehonia,  Lupu- 

lincy  Emetiney  pp.  3, 4 

Almond- tree,  Amygdalus  communis ,  va- 
rieties and  culture,  128 
Alumine,     Alumina,     contrasted    with 

silej^y  5 
Ammonia,  (azote  and  hydrogen,)  100 

developed,  Note,  p.  105 

Analysis  of  soils,  pp.  13—25 
apparatus,  pp.  13,  14 

chemical  tests,  pp.  14,  15 

mechanical  processes,  p.  16  (a  6  c) 

chemicali  p.  16 

for  carbonate  of  lime  (chalk)  by 

muriatic  acid,  p.  16  (df) 

iron,  1)y  pmssiate  of  potassa,  p. 

17  (e),  p.  21  {k) 

by  fire,  vegetable  substances,  p. 

20  (h) 

alumine,  by  sulphuric  acid,  p.  20(t) 

to  precipitate  by  anunonia 

and  soda,  p.  22  (/) 

saHne  substances,  p.  23  (w) 

products  of,  p.  24 

gypsum,  by  a  separate  process,  p. 

24 
Aphis,  or  green  fly,  429 
Apium,  celery  and  parsley,  354,  575 
Apple-tree,  botanical  character  and  his- 
tory, 37 

propagated  by  seeds,  cuttings,  and 

grafting,  38 

espaliers,  39;  725 

bearing,  pruning,  40 

soil  and  situation,  41 

choice  of  sorts,  42 

Apricot-tree,  botanical  character,  his- 
tory, and  varieties,  161 

-  propagation  by  bndding,  162 


Apricot-tree,  planting  and  training,  163 

pruning,  164,  1C6,  166 

thinning  of  the  fruit,  167 

diseases,  blight,  168 

April,  operations  of,  160,  169 

plants  in  flower,  171 

Artichoke,  Cynara  Scofymus,  botanical 

character  and  varieties,  406 — 7 
propagation,  culture,  by  M*Phael 

and  Abercrombie,  408 
winter  dressing,  410;  spring  ditto, 

411 

duration,  412  ;  seeding,  413 

Ash-tree,  Frajtinus  excelsior,  645 
Ashes  for  walks,  and  as  manure,  449, 

514 

vegetable  ashes,  p.  2;  103  (ft),  p.  106 

Asparagus,  Asparagus  (officinalis^  botani- 
cal character  and  history,  148 

propagation,  149 

soil  and  preparation,  Judd^s  me- 

thod,French  method,  MThaeVs, 

150 
planting,   151 ;   Grayson*8  Giant 

aspavagus,  151 
general    culture    and    remarks, 

153—156 
duration  of  the  beds,  158 

saving  the  seed,  169 

Atmosphere,  section  on,  p.  130 — 147  ? 

elasticity  of  aeriform  fluids,  132; 
chemictd  properties  of  air,  133; 
azotic  gf>s,  134 ;  evapomtion  from 
the  cr-.rth's  surface,  135;  vapour 
and  steam,    136;    atmospheric 
vapours,  137;  chemical  union  of, 
138;  compressibility  of  air,  139; 
pressure,  110;  atmospheric  the- 
ory, 141 ;  modification  of  clouds, 
Luke  Ilowurd's,  144—148 
Attraction  and  repulsion,  laws  of,  102 
August^  operations  of,  423—439 
— « —  plants  in  flower^  441 
Azote«  or  nitrogen.    See  Note,  p.  105 
nature  of,  134 
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Rirk,  inner,  or  liber,  fonnation  of,  404 
B*ironiotor,  atmospheric  pressure,  140 
Beau,  garden,  I'icia  faba,  chanieter  and 
history,  20;  varieties,  21 

eultivulion,  22 

crojrs,  main,  and  suecesssional,  23 

Beet-root,  Beta  vulgaris^  l)otaniea1  cha- 
racter, 71;  varieties,  72;  cul- 
ture. 73;  saving:  seed,  74 

Bedding,  in  sowing,  645 
Bilberry,  or  whortle1)erry,  553  (5) 
Borecole,  Brassica  sabrliicaj  110 
■  varieties,  ( I erman  kale,  118 

AVoburu  kale,  1 19 

]Sras(>ica,  the  cablwge  tribe,  108 — 125 
Box-ed^u^rs,  50  ;  to  plant,  515 
Broccoli,  Bratixica  botr^ti*,  introduction, 

122 

varieties,  autumnal,  123 

j^Mienil   culture  of  spring  >-arie- 

ties,  124 

Kiving  seed,  125 

Brubsels  sprouts,  Br.  oler,  bullata  gem' 
mi/era,  117 

culture,  Cobbett's  remarks,  117 

Botanical  criterion  of  earths,  p.  2 
Budding,  8i*ienco  of,  Du  Hamers  decisive 

e.\]KTiinent,  70(i 

success,  criterion  of,  707 

seas<»u,  and  choice  of  buds,  708 

varietit»s,  T  budding,  710 

wulopi\  712;  shield,  713 

remarks,  711 ;  future  tretitment, 

714 
Buds,  origin  of,  707;  ekcirical  agents  of 

conduction,  letter  of  T.  P.,  \u 

311 
Bulb,  definition  of,  244  (7) 
Bulbous  n)ots,  flowering,  91,  130,  171, 

239,  290,  379,  440,  501 

Ciibbage,  common,  brufsieii  oleraeca,  bo- 
tanical character,  108 

varieties*,  109 

s]>ring  sowing,  110 

main  cro))8,  for  summer,  111 

soil,  situation,  112 

setnl,  113 

ColetcorU,  114. 

the  i*ed,  brauica  oleracca  rubra^ 

culture,  115 
Cambium,  or  proper  juice,  402 
Cu'rot,  Dautnu  carota,  botaiiical  charac- 
ter, 75 

-  varictieci,  76 

-  culture  and  soil,  77 
Caterpillar,  gooaeberry,  247, 438 
Cauliflower,  Braa.  oter.  cauiyhnu 

propngatiou  and  culture,  120 

««j»ring  sovingg,  and  awsd,  l«l 


Celery,  Apium  graveolen*,  botanical  cha- 
racter of  wild  celery,  354 

sweet,  its  varieties  aud  uses,  354 

propagation,  356 

culture  by  Al)ercrombie,  357 — 301 

by  Judd,  sowing,  302 

transplanting,  3f)3 

future  culture,  364 

general  remarks,  3(J5 

protection,  366 

C\*leriac,  solid,  or  tumi])-rooted  celery, 
Abercrombieond  Sabine^s  direc- 
tions, 307 

seed,  308 

Chalk,  carl>onate  of  lime,  p.  16  (^), 
retains  water,  6,  450 

its  value  in  a  garden,  450 

Chemical    and    electrical    actiuu    and 

aflPinity,  identical,  102  (r),  201 
Cherry-tree,  Cerasus,  history  of,  272 

^'arieties,  273 

propagation,  274 

soil  and  situation,  275 

pruning  and  training,  276,  277 

Morello,  278 

Underwood's  remarks,  279 

Chives.  AUium  sch4Bfwprasttm,  culture,  66*2 
Cider,  cider  apples,  547 

Clay,  for  grafting,  8ul)8titutes  for,  699 
Clouds,  Howard*8  classification,  143; 
cirrus  144;  cnmulujt  (2),  stratus 
(3),  cirrO'Cumulu*,  (4)  145;  cirro- 
stratus  (5),  cwHufo-'stratusy  146, 
(6) ;  ctimuloy  cirrOf  stratus^  or 
nimbus  (7),  transitions  of  furni?, 

147 
Cochlearia  armoraciay  horse-radisli,  737— 

741 
Com  salad,  Fedix  olitoriay  570 — 571 
Cranberry',  Oxgeoecvs  paiusiris^  liotonical 

character,  594 

American,  595 

— -  cultivation,  596 

culture  in  drj*  beds,  597 

Oldaci-e's  observations,  597 

Cress,  garden,  Lepidium  saticttm,  culture 

of,  566 
Crops  of  the  main  garden,  537 — 8 

rotation  of,  539 

Cucumber,  CucumU  toHva^  Appendix,  pi 
608 

culture  in  frames,  withoni  heat, 

pp.  60&— 9 

Nicol  and  M^PhaeVs  remariBi  on 

stopping,  000 

planting  out,  stopping,  610,  611 

forcing,  with  a  plaa  of  Fatiiek*t 

brick-pits,  612 

culture  in  the  stove,  in  poti^  614 

Currant,  Bibet,  botanical  dMiactcr,  424 
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Cummt,  species,  red  and  white,  varieties 
of,  426 

-  propagation,  426 

by  HQcdn  (1),  cuttings  (2),  suckers 

(3),  methods  of  pruning,  427; 
long  pruning  (1),  spur  pruning 
(2),  summer  pruning  (3). 

Insects,  &c.,  429 ;  care  of  fruit,  430 

the  black  currant,  431 — 2 

Cuttings,  propagation  by,  62C 

preparation,  628 

ringing,  629 

of  pinks,  pipings,  631 

Darwin,  Dr.,  theory  of  electricity,  63 

on  the  descent  of  the  sap,  402 

Davy,  Sir  Humphry,  on  electricity,  63 

electro-chemical  attraction,  102 

remarks  on  grafting,  693 

December,  operations  of,  746,  764 
Dew,  phenomena  of;  radiation  of,  193 

Clouds  reflect  heat.  194 

Causes  of  Dr.  Wells'  theory,  196; 

experiments,  196 
snow  covering,  protection  by,  197 

remarks  on  radiation,  197 

influence  of  trees,  198 

deductions  from  facts,  199 

a  phenomenon  of  induction,  200 — 1 

Diamond,  pure  carbon,  p.  4 
Digging  beds,  best  method,  110,  p.  114 
Drills,  drill  sowing,  614 
Du-Hamel,  theory  of  the  sap,  and  expe- 
riments, 402,  706 

note,  p.  304 

Dung,  recent,  as  manui*e,  16,  17,  469 
Dutrochet,  electrical  theory,  64,  396 — 8 
Dwarf  standards,  643 

orchard  of,  646 

cider  apples,  646 

Eartlis,  native,  decomposing  power,  460 

soils,  manures,  Section  on,  p.  7 

to  31 
classification,  1 

qualities  and  value  of,  2 

uses  of,  3 

tenacity  and  coherence,  4 

friability,  6 

absorbent  poworB,  6 

tubsaUy  productiveness,  6 

chemical  agency  of  soils,  7 

pulverization,  depth  of,  8 

aeration,  and  exposure,  9 

improved  bychanging  ingredients, 

by  burning,  by  addition,  10 

Analysis,  p.  13.    See  A. 

manures  and  composts.  Part  II. 

vegetable  and  animal  matters, 

12—13 


Earths;  manures,  fermentation  of,  16 

injurious  when  extreme,  16 

mineral ;  quick-lime,  gypsum^ 

common  salt,  18 

conclusions  deduced,  19 

Elder-tree,  Sambucua  nigra,  raised  from 

seed,  660 
Elect niciTY,  Section  on,  pp.  54 — 71 

of  nature,  62 

agency  in  vegetation,  63 

theories  of,  vague,  63 — I 

source  of,  65 

nature  of  the  sim ;  Newton,  Boer- 

haave,  De    Luc,  Dr.  Herschel, 

66—7 

composition    of  the  sun's    rays, 

68 

Ethereal  fire  of  the  ancients,  69 

properties  of  t1i(»  ruys,  60 

electrizing  principle,  61 

sun's  influence  upon  vegetables^ 

62,63 

Electrical  theory,  magnetism,  66 

Electrical  laws.  Induction,  68 

gravitation  considered,  69 

Elements  of  plants,  p.  2 
Endive,  Chieoreum  endivia,  or  Ciokcreum^ 
character ;  varieties,  487 

propagation,  sowing,  488 

transplanting,  489 

blanching,  490 

6a^nng  seed,  491 

English  Botanist's  Companion,  p.  629 

Gcneml    classification,    Linnacan 

svstem   of  classes  and  orders, 
629,630 

montlily  catalogue  of  plants,  631, 

to  the  end 
Epidermis,  vegetable  cuticle,  243,  321 
Espalier  for  grapes,  642 

orchard,  644 

rails,  769 

training,  39,  719 

Evergreen  oak,  Quercus  ilex,  666,  647 
Exosmose  and  endosmose  of  Dutrochet, 

896— « 
Exudation,  radical,  of  plants,  499.    See 
RftspbeiTy. 

Fan-training,  726 

Farina,   or    pollen,    structure,    agency, 

601—3 
February,  operations  of,  82 — 89 
Fedia,  corn-salad,  670 — 1 
Fence,  wooden  paling,  641 

trellis  for,  fig.  28. 

Ferro-cyanide   of  potassium,    test   for 

iron,  p.  17  (*.) 
Fibrous  roots,  origin,  hlib 
system  of  plants,  316^  iwstA 
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Fig-treo,  Fhuit  carica ;  botanical  charac- 
ter  niid  history,  280 

\-arietic8,  281 

propipitiou,  282 

fwil,  2iW 

situation,  284 

dwarf,  2i\o 

pruning,  286 

luoflo  of  boaiing,  287 

-  W'ickliam's  treatment,  289 

Swaine's,  290 

protoftioii,  woollen  net«,  292 

fortiug,  293,  p.  275 

Fir-tree,  Pitnis  abiei,  551 

Flower-borders,  50,  130,  440 

Flowers  and  shrubs,  monthly  selection 

of,  for  February,  91 ;  March, 
129;  April,  171;  May,  239; 
June,  295 ;  July,  380 ;  August, 
441;  September,  502;  October, 
599 

Forest -trees,  screen,  or  plantation  of,  549, 
5(>1 

Fragaria.     See  Strawberry',  580 

Fruit  department — Operations)  of  Ja- 
nuary, 49 ;  February,  89 ;  March, 
129;  April,  169;*  May,  237; 
June,  294;  Jiily,  378;  August, 
439;  September,  500;  October, 
fiOH;  November,  680;  Decem- 
ber, 7<W 

Functious  of  the  vegetable  organs.  See 
Vegetable  Physiolog}',  Fart  III., 
p.  299 


Garden,  construction  of,  I.,  pp.  395 — i22 

Part  1.    Object  and  importance 

of,  p.  395 

Part  II.    Situation,  442—3;  ex- 

])()sure  and  as])ect,  authorities, 
414—5;  the  soil,  446;  loam,  447; 
comparison  of  facts,  448;  depth 
of  tlie  soil,  449;  chalk,  its  quali- 
ties. 450 

■ Part  III.      Preparation    of    the 

ground  by  trenching,  plan,  451 — 
2;  Abercronibie's  ridge-trench- 
ing, 453;  Cobbett*8,455;  depth 
of,  459;  draining,  remarks,  457 — 
8;  importance  of  trencliing,  to 
the  growtli  of  timber,  460 

Planting, — Sir    Henry    Steiiart*8 

rules,  ]>.  410;  No.  1—6) 

Part  1  \'.    Protection  and  shelter, 

by  brick  walla,  &c.,  463;  solid 
walls,  464 ;  cellular  wall,  465 ; 
Conbtruction :  built  on  arches, 
466;  materials,  467;  copings, 
468 ;  Slips,  or  outer  garden  and 
enclosure,  470 — \\  oC  t^ie  qt- 
fJmrd;  riuj^-feuce,  41'2*,  iv^xvik.- 


set  hedge,  and  directions  for 
raising,    473 — 6;    hollv-liedgo, 

477 
Garden,  constraction  of,  S.  JI.,  p.  439 — 
474 

extent  of  the  garden,  604 — 5 

plan,  506 

Part  II.     lAving  out  the  area, 

or<ler  of  the  work,  607  ;  prepa- 
i-ation  of  the  fniit-bordern,  508— 
9  ;  remarks,  depth  of  soil,  510  : 
pro])aration  of  the  walks,  inute- 
rials,  &c.,  511 — 12;  jmrticular 
directions,  513;  minor  walks, 
614 

preparations  of  the  box-edi;iiiirs, 

615—16 

resen-oir  of  water,  618;  mauure 

and  comj>ost  ground,  519 

Part  III.    Selection  of  wall  fniii- 

ti*ees,  521- — ^2;  age  of  the  trees, 
523 ;  attention  to  the  roots  524 ; 
pnniing  the  rootd,  525;  adapta- 
tion of  the  trees,  526;  to  the 
north  wall  of  the  nuiin  ganlcu, 
527  ;  to  the  east  and  we%(t  walls, 
529—31 ;  to  the  south  wall,  532; 
to  the  outer  suriaces  of  tlie  waIL>, 
633 — 6 ;  wall  of  the  es])alier  or- 
cliai-d,  636 

permanent  vegetable  cnii»s,  537 ; 

temporar)'  crops,  538 ;  rc»latinn, 
639;  planting  the  sli^H,  540;  tlif 
fence,  or  paling,  541;  e>i»ali  r 
for  gra])cs,  542 ;  claret  vuusarnl 
wine,  542 

Pali  IV.     Arrangement  of  the 

orchards,  and  screen  of  forest- 
trees  ;  dwaiiM  and  espaliers  54^^ ; 
espalier  orchard,  641;  appUs, 
(1),  pL»ar-trees  (2),  clierrv-iioes 
(3),  ])luin-tree8  (4)  ;  cultivation 
of  the  soil  between  es}ialiei>,  545 ; 
planting  the  west  orcluird ;  trees, 
545 — 6 ;  manufacture  of  cider, 
cider  apples,  647;  pean,  morello 
cherries,  midberries,  648;  screeu 
of  forest-trees,  order  of  the 
work,  651 ;  method  of  planting, 
662;  spruce  firs;  table  to  esti- 
mate the  number  of  trees,  654; 
selection  of  the  trees,  655; 
maxims  and  directions  for  plant- 
ing,  666;  heading  down,  657; 
pruning,  568 ;  finiu  arrangement 
and  plan,  669 
Gardening,  scientific  opentions,  fint  see- 
tion  of,  p.  401 — 517 ;  propagation 
by  seed,  000 — ^ ;  agency  of  the 
pollen,  603 ;  theories  of  the 
^snvcSsiXVOl^^  ^  lluc  onimalcalist} 
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(2),  of  tho  epigeneeist  (3) ;  elec- 
trical theory,  6(M;  Knight's  ex- 
periment with  peas,  605;  vrith 
tho  apple-tree,  (i06;  maturity 
and  durability  of  seed,  607— S ; 
period  of  germination,  table, 
612 ;  formation  of  seed-beds, 
613;  drill-culture,  and  plan,  614  ; 
Gardening  ii.  Pi-opagation  [by  runners, 
615;  suckers,  616;  layers,  617;  by 
slips,  625 ;  cuttings,  626 ;  pipings, 
631 
^—  Part  II.  Preparations  for  graft- 
ing.— Aaising  stocks  for  apples, 
633—037;  for  peai-s,  638;  for 
apricots,  641,  042;  for  plums, 
643 ;  for  cherries,  644 

Part   III.  Proi)agation  of  forest- 

trees. — ^The  ash,  645 ;  the  locust, 
or  pscu<lo-acacia,  646;  the  ever- 
green ouk  and  live  oak,  647 

Scientific  operations,  second  sec- 

tion of,  p.  53«J~574 

Pai'tl.  Operations  of  ^qf/m^  and 

budding. — Origin,  682;  object  of, 
683;  theory  of,  684;  varieties 
of,  687  ;  whip  or  tongue  grafting, 
688, 680 ;  mode  of  operation,  690; 
deft-grafting,  691;  crown  graft- 
ing, 692 ;  saddle-grafting,  694  ; 
root-grafting,  695 ;  preparation 
of  the  scions,  696 ;  future  treat- 
ment of  grafts,  697  >  choice  of 
stocks,  698;  grafting-clay,  699; 
inarching  described,  700—701 ; 
Knight's  oxx)erimeut  onapeach, 
702;  buddingy  705;  science  of, 
Du  Humors  experiment,  766; 
preparation  of  buds,  707 ;  season 
of  budding,  708;  varieiiet^T-huA- 
ding,  710;  scallop-budding,  712; 
shield-budding  proper,  Veciuton, 
713;  future  treatment,  71'! 

Part  11.  Pruning  and  ti-aining. — 

Object  of  pruning,  716;  to  form 
standard  trees,  717;  dwarfs,  7 18; 
horizontal  training,  719;  Harri- 
son's course  during  ten  years, 
720—725 ;  Fan-training  of  the 
peach  as  practised  by  Mozai'd 
of  Moutreuil  during  a  course  of 
six  years,  727—732 

Part  HI.    Operation  to  produce 

fruitfulness. — Renewal  of  the 
soil,  733 ;  pruning  of  roots,  734 ; 
ringing,  735 

Garlic,  Allium  taiivumf  culture  o^  663^ 
664 

Gooseberry-tree,  JRibes  ffrassularia,  vari- 
eties, 434 


Gooaeberry-tree,  propagation  and  cul- 
ture, 435 

Harrison's  directions,  436 

winter  treatment,  437 

insects,  438 

Gossamer,  remarkable  case  of>  490 
Grafting,  defined,  681,  682 

by  approach,  700 — 1 

cleft  or  head,  601 

-  crown  or  rind,  692 

root,  695 

saddle,  694 

tongue  or  whip,  688 

Grape-vine,  botanical  character  and  his- 
tory of,  669,  670 

vineyard  at  Pain  s  Hill,  670 

varieties  and  catalogue,  671 

propagation,  672;  by  seed,  673; 

cuttings,  675 ;  layers,  676 
— ^  inarching,   operation    described, 
678,  679 

Harrison's  method  of  longpruning 

for  the  open  wall,  748 — 756 

vine  border,  748 

phinting,  749 

first  year's  pruning,  750  ;  second 

year,  751 ;  third  year,  753 ; 
fourth  year,  754 ;  fifth  year,  755 ; 
sixth  year,  756 

fan  or  fruit-tree  method,  757 

■  espalier  training,  758 ;  erection  of 
an  espalier,  759 ;  planting  and 
training,  760;  first  yeai',  761  ; 
second  year,  762;  tliird  year 
and  subsequent  winter  pruning 
763 
(vrapes,  selection  of,  535,  671 

claret-wine,  542 

Gravel  walks,  512 

particular  directions,  513 

Gravitation,  69 

Hamburgh  parsley  cultivation,  578 
Hamilton,  Hon.  Charles,  vineyard,  670 
Harrison,  Cliarlee,  Treatise   on    fruit- 
trees,  lus  method  of  liorLeontal 
training,  224,719 
on  the  strawbeiry,  583,  592 

on  the  vine,  748 

Hautboy  strawberry,  580, 589 

xnale  blossoms,  589 

Heat,  Sect.  I.  May,  Part  II.  pp.  182— 

197 

nature  of,  186—189 

caloric,  189 

Black,  Dr.,  theory  of  latent  heat, 

190 ;  experimeuta,  (1 — 3) 
Ice,  temperature  of,  191 

radiation,  dew,  183 

—  pli0nomen%  (iSmDow,)  194— aav 
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^fagnetizing  power  of  the  rays  of  lights 

179 

Main,  Jamas,  tlieory  of  the  vital  mem- 
brane, or  indusium,  402,  700 

Manures  and  compostH,  vegetable  and 
animal,  12,  13 

-  fermentation,  15 

wherein  injui-ious,  16 

mineral,  lime,  gypsum,  salt,  18 

general  conclusion,  19 

March,  operations  of,  126,  129 

Matter  of  fire,  caloric,  56,  189 

Maturity  of  seeds  essential,  607 

May,  operations  of,  216,  237 

Medlar-tree,  MespUiu  Germanica,  botani- 
cal character  and  varieties,  48 

Medullary  rays,  convergent  processes, 
313 

origui  of,  328—330 

Miscellaneous  operations,  50,  90,  130, 

170,  238,  295,  379,  440,  501,599, 
680,  765 

Molecules,  active,  303 

Moon's  rays,  De  la  Hire's  experiment, 
192 

Morello-cherry,  pruning,  278 

Mulberry-tree,    Morus  nigra,  botanical 
character  and  history,  370 
propagated  by  layers,  372 ;  cut- 
tings, 373  ;  by  grafting,  374 
situation,  375 

mode  of  bearing,  priming,  376 

wall  and  espalier  training,  377 

Mustard,  SinapU,  white,  563 

black,  564 

Nasturtium,  or  Indian  cress,  572 
Natural  electricity  defined,  101 
Naturali>4t's  calendar  of  January,  p.  52  ; 
February,  85;  March,  128;  April, 
108;    May,    225;   June,    278; 
July,  337;    August,  394;    Sep- 
tember, 438  ;  October,  490 ;  No- 
vember, 538 ;  December,  589 
Nectarine,  Persica  Ictvia,  127.   See  Peach 
New  Zealand  spinach,  Tetragonia  exparua, 
description  and  treatment,  421 

Anderson's  mode  of  culture,  422 

Nitrous  acid,  in  vegetable  anatomy,  300 

—302 
Norway,  or  spruce  fir,  Pinus  abies,  551 
November,  operations  of,  668,  680 

Oak  evergreen,  Quercus  Hex,  647 

live,  Quercus  pJielhs  virens,  553,  647 

October,  operations  of,  579,  598 
Onion,  Allium  cepa,  botanical  character, 
648 

varieties,  049 

soil,  651 


Onion,  culture  by  Abercrombie,  652 

on  drill-culture,  653 

Knight's    two-year's  culture   by 

small  bulbs,  654,  655 

summer  crops,  655 

taking  the  crop,  656 

saving  seed,  657 

potato-onions,  658 

Orchard  of  espalier  trees,  planting,  544 

cultivations  between  the  trees,  545 

west  planting,  546 

Oxygen,  nature  of,  identity  with  silex, 
101 ;  produced  by  light,  181, 
1 82 ;  by  decomposition  of  water, 
95 

Parsley,  garden,  Apium  petrotelinum,  575 

varieties,  576 

culture,  677 

Ilambui^h,  578 

Parsnep,  Pasiinaoa  taiiva,  botanical  cha- 
ter,  78 

culture,  78 

culture  in  strong  ground,  80 

wine.  Note,  81 

Pea,  Pisum  MUivum,  varieties,  24 
early  crops,  how  raised,  25 


succession,  26 


late  crops,  27 

culture,  28 

soil,  29 

Peach-tree,   Persica  vulgarit,  botanical 

character  and  history,  83 
propagation  and  culture,  84 

pruning,  axioms  of,  85 

protecting  the  fruit,  86 

varieties,  88 

acceleration  in  glazed  pits,  p.  83 

French  method  of  training,  727 

Pear-tree,  Pgrtis  communis,  43,  44 

pruning  standard  trees,  by  Knight, 

45 

setting  the  fruit,  46 

selection,  46 

stocks  for,  639 — 640 

Persian  melon.  Appendix,  pp.  616 — 622 

botanical  character,  61 1 

1.  striped  Housainee  of  Knight, 

or  green  Ilousainee,  616 
2.  white-fleshed  Housainees;  ha- 
bits of  the  Persian,  617 

ampliibious   character — ^I'oots   in 

water,  618 

Knight's  melon-house,  619,  620 

culture    in    pots — in  brick-lined 

pits,  621 

propagation  by  outtingBy  022 

Pine-apple.    See  Appendix,  p.  622,  628 
Ananasta   saiha,  botanical  chE* 

racter    and    xasv^^MSik  — XSoidi^ 
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Jamaica,  St  Vincent  or  green 
olive,  queen-pine,  p.  623 
Piue-apple,  propagation  and  culture  by 
Grccnshields*  suckers,  024 

succession-plants,  625 

fruiting  plants  626 

culture  in  pits  with  linings,  628 

Pipings  of  pinks,  631 

Planting  trees,  select  or  discriminate,  644 

Sir  Ilenr}-  Steuart^s  rules  for,  460 

Plum,  Coc's  golden  drop,  218 
Plum-tree,  Primus  domestiea,  history  of, 

217 

varieties,  selection,  218 

propagation  and  culture,  219 

training  and  i»nming,  22(),  221 

■         Harrison's  horizontal  training,  an 
eleven  years'  course,  224 — ^236 

soil  and  aspt'ct,  222 

diseases,  223 

Pollen,  or  farina,  agency  of,  602,  603 

theories  of  the  o^Tirist  (1);   ani- 

nialculist  (2) ;  epigenesist  (3) 

electrical  theor%',  604 

paid  to  contain  hjfdrogeny  p.  242 

Pores  of  the  leaves,  335,  33f» 

Potussu,  carbonate,  test  for  chalk,  p.  19, 

pure  or  caustic,  j).  14 

prussiato,  or  ferro  cyanale  qf  jwi- 

CT,«/»,  preparation,  \y.  17  (<«?) 
Potatoe,  Solanttm  tuberosum,  histor}'  of, 

introduction,  202 
uses,  203 

aual}'8is,  204 

used  in  bread — salubrity,  205 

varieties,  206 

-  propagation,  207 

-  season,  and  methods  of  planting, 

208 

I—  Knight's  culture,  209 

comparative  experiments  and  pro- 
ducts, (1837,  1838,)  209 

early  potatoes,  210 

winter  crop,  210 

-  sul)sequent  culture,  211 

taking  the  crop,  212 

preservation,  213 

Propagation  by  cuttings  and  slii)s,  615  ; 
by  layers,  617 ;  suckers,  616 

Pruning,  its  object,  716 

■ to  form  standard-trees,  717 

to  foi-m  dwarf-standards,  718 

Quercus  Ilex,  phellos,  647 
Quince- tree,    J*j/tus   cydonia,   botanical 
cliaracter  and  varieties,  47 

Hadlsb,  Rhaphanus,  botanical  character, 
And  description,  3411 


Radish,  varietiefs  preference,  350 
culture  of  the  spindle  and  round- 
rooted,  351 

large  turnip,  352 

saving  seed,  pods,  353 

Rain,  atmo»j])heric  >*apour«,  137 
Rape,  Brassica  naput,  343.     See  Turnip 
Raspberry, /7r<6r/«  ulte^is,  Iwtanical  cha- 
racter and  natural  history,  493 

^'arieties,  494 

propagation,  495 

Mtuation,  496 

-  MThael's  directions,  Harrison^, 
497,  498 

duration,  remark  connected  liith 

rotation  of  crops  and  fecal  ex- 
udation, 499 
Red-beet,  Beta  ruigaris,  71 — ^74 
Reducent  vessels  of  tlio  bark,  405 
Rhubarb,  /7Arrrm,  botanical  character  and 
varieties,  742,  743 
sub- varieties,  dwarfs,  743  (5) 

])ropagation  and  culture,  744 

gatliering  and  blanching,  745 

Ridging,  ridge-trenching,  453—454 
Ringing  for  production  (1),  maturation 

(2),  735 
Roots,  pruning,  524,  525,  734 
Runners,  propagation  by,  615 

Salad,  growu  on  flannel,  and  metallic 

oxides,  568 
Salt,  as  manure,  18 

for  orchards,  547 

Sap,  theories  of  the  ascent,  386 — 399 

vt^si'ls,  310,  11 

Savoy  cabbage. — See  Brassica. — ^propa* 

gation  and  culture,  116 
Screen  of  forest  trees,  selection  of,  550 

planting,  555 

linal  arrangement,  659 

Scions,  or  gi-afts,  indiscriminate,  will  not 
succeed,  686 

preparation  of,  and  remarks,  696 

Sea-kale,rrffm6f  maritima,  botanical  cha- 
racter and  history,  256 

soil  and  propagation,  267 

culture,  258 

Idanching,  259 

forcing,  260 ;  Baldwin*8  and  Bar- 

ton*s  method,  361 
S(H.>d-bed,  and  drilling,  614 
Seeds,  experiments  with,  in  hot  water, 
646 

quality  of,  000 

maturity  and  durability,  007,  008^ 

periods  of  germination,  012 

Shallot,  or  eschalots — See  AifSnm,  €05 

cultivation  of,  ilVfl 

\  SniupW^'V^YKfvVxcd^  Kco  562 — 4 
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Slip?,  outer  garden,  planting  and  crop- 
ping, 540 
Slug,  Limaxy  to  destroy,  481 
Sodtty  in  plants,  p.  2 

compared  with  *«//,  18 

Soils,  earths.  Analysis  of,  pp.  13 — 26 
Solar  rays,  rcfrangibility  and    heating 
jwwer,  192 

magnetizing  power,  1 70 

maturating  power,  (>3 

Spectrum,  prismatic,  of  Newton,  176 
Speechley,  William,  Treatise  on  the  Vine 

referred  to,  pp.  632,  3 
Spinach,  spinage,  Spinacia  olemcea,  bota- 
nical character,  414 

summer,  or  round-leaved,  416 

culture,  417—18 

-^ winter  spinach,  or  prickly-seeded, 

419 
Spiral  vessels,  in  asparagns,  310 

act  as  springs,  332 

Stocks,  preparation  of,  for  grafting  and 
budding,  633 

for  apple-trees,  633 — 7 

apricots,  641 

cherries,  044 

peaches  and  nectarines,  640 

X)lums,  643 

Strawberry,  Fragaria,  botanical  charac- 
ter and  varieties,  680 

propagation,  682 

-  Keen's  directions,  684 — 9 

prepared  for  forcing,  691 

——  Keens  seedling^  691 

in  pots,  forcing^  Appendix,  pp. 

606—8 

time   and   manner,   temperature 

and  water,  607 

winter  treatment  of  plants,  C08 

Suckers,  propagation  by,  616 

Sun,  the  great  first  principle,  constitu- 
tion of;  theories,  56---68 

influence  of,  upon  animals,  64 — 5 

Sun-flower,  Heiianthus,  646 

Tabic  to  estimate  the  number  of  trees 
in  planting,  664 

Tanks  for  rain-water,  618 

Theory — of  the  atmosphere,  141 ;  of  the 
dew,  199;  electrical,  66;  of 
light,  186;  of  the  ascent  of  the 
sap,  liOi) 

Training,  espalier,  or  horizontal,  by  Har- 
rison, 71Ii— 724 

general  remarks,  726 

Trenching,  directions,  451 — 437 
Ti'an8])lantiug,  cautions  on,  626 
Trees,  heading  down,  667 

•  pruning,  558 

Tubes,  conduits  of  the   sap,  307,  hy 


Mirbel;  porous  (a),  ttpiral  (6), 
false  spiral  (c),  mixed  {d)^  small 
tubes  («),  simple  tubes  (/) 
Turnip^  Brassica  napusy  specific  charac- 
ter (see  Brassica)  338;  varieties, 
339;  Swedish  turnip,  340;  soil 
and  situation,  341;  culture  of 
the  common  turnip,  342 ;  of  the 
navet,  343 ;  of  the  Swede,  344 ; 
the  fly  or  beetle,  Haltica,  346 ; 
taking  the  crops,  346;  seed,  348; 
tnmip-tope,  347 

Van  Mons,  Dr.,  remarks  on  seedling 
apples  and  pears,  639 

Vaponr  and  steam.    See  Water,  136 

Vegetable  department,  operations  of, 
for  January,  86;  February,  82; 
March,  126;  April,  160;  May, 
21C;  June,  271;  July,  369; 
August,  423;  September,  492: 
October,  679;  November,  668; 
^December,  746. 

Vegetable  Physiology,  first  section 
on,  pp.  226—248;  external  or- 
gans of  plants,  240;  branch  and 
appNendages,  244 — 6 ;  calyx  and 
varieties,  260 ;  corolla  and  parts, 
251 ;  flower,  249  ;  inflorescence, 
248;  receptacle,  266;  root,  242; 
seeds,  Semifta,  and  parts,  264; 
embryo  (1),  cotyledons  (2),  Al- 
bumen (3),  viteUus  (4),  testa  (8), 
hilum  (6);  seed-vessels,  263 

second  section  on,  pp.  279 — 314  ; 

*  internal  structure  of  plants,  cel- 

lular tissue,  309 ;  conducting 
vessels,  310 — 314;  dissection, 
instruments  of,  298;  of  observa« 
tion,  299;  elementary  compo- 
nents, 304;  reducent  vessels, 
317 ;  situation  of  the  vessels  and 
cells,  312;  vascular  system,  307 ; 
vessels  of  the  root  and  stem, 
308;  vessels  now  called  ducts, 
311;  vessels  of  the  stem,  313, 
and  of  the  leaves,  314 — 316. 
Functions  of  the  organs — of  the 
cellular  membrane,  323 — 326; 
the  conducting  and  spiral  ves- 
sels, 330—332;  epidermis,  321, 
322;  leaves,  333—336;  medul- 
lary rays,  320—329;  root,  318— 
320.  Vegetation  and  electricity, 
relation  between  (letter  of  T. 

P.)»  337 

third  section  on,  pp.  339 — 370; 

nature  of  vegetable  life,  381; 
progress  of,  vegetation,  382; 
chemicfkl  \iVKwsTOkftvab  ^  ^gs««&s> 
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nation,  383 ;  agency  of  oxygen, 
:\S4  ;  nM>ont  of  tliu  Bap,  3n(>; 
theorii'H  of  Nfalpighi  and  Grew, 
IW7 ;  of  Mr.  Knight,  central 
tubes,  388;  chnunels  of,  389; 
caused  of  the  ascent,  300;  the- 
oricH,  301 ;  agency  of  heat,  392; 
of  irritability,  393;  of  contrac- 
tion and  dilatation,  394;  Dutro- 
chefs  (>lectrical  theory,  395. 
Electrical  theory,  399;  jirocess 
of  vegetable  nutrition,  400; 
KnightV  theory  of  the  progress  of 
the  sup,  401 ;  descent  of  the  pro- 
lK»r  juice,  40*2 ;  origin  of  the  liber 
and  albuniuni;  experiments  of 
])r.  Hope  and  Pu  Uaniel,  404 
Vine,  Vitit  vin^era,  botanical  character 
and  history  of  the  vine,  609, 
070 

varieties  and  catalogue,  07 1 

propagation,  07*2 — 670 

inarching  and  grafting,  678,  679 

-^~.  soil  and  pUinting,  748 

Iong-]>runing  of  Harrison — winter 

])runing  of  Ist  year,  7M;  2nd 
year,  751  ;  3nl  year,  7''»3  ;  4th 
year,  754 ;  5tli  year,  755 ;  Otli 
year,  75(5 

fan  or  fruit-tree  training,  757 

esimlier  training,  758 — Hh,\^  with 

figurt^s 

border  preparation,  7*8 

ViNEiiY,  ApjHMidix,  i)p.  592 — <W6 

building  and  materials,  outlay,  di- 

mensions, 593— -595 

flue,  594,  595 

furnace,  596 

forcing,  objects  of,  598 

Grai>e-vines,  three  varieties,  699 

.^—  border  for,  597 

-  planting,  culture,  and  distribution 

of  tho  trees,  599 — 101 

Seton's  horizontal   training,  <iOl, 

602 

Stafford  of  Willersley,  on  the  cul- 

ture of  vines  in  |M>ts,  603 

soil,  preparation    of  the    plants, 

603,  604 

water,  double  pots,  005,  606 


ViNEftY,  winter  protection — effects   of 

the  frost  of  January,  1838,  G05 
Vineyard,  670 
Vital  principle,  p.  5 
A'oltaic  electricity,  trouglis,  95 

Walks,  materials.  511 

particular  directions,  513 

Walls,  solid,  463,  464 

celluhir,  465 

advantage   of  the    latter   in    the 

vinerv,  and  other  forcing  houses, 
p.  593 
Wall-fi-uit,  sele<rtion  of,  522 

trees  for  ejist  wall,  529,  530 

north  wall,  534 

bouth  wall,  532 

west  wall,  629,  530 

Water,  S**ction  on,  pp.  87 — 111 

nature  of,  92,  93 

its  constituents,  94 

decomiH)sition  by  voltaic  electri- 
city, 95;  voltaic  troughs  ini- 
l)roved  by  Dr.  Faraday,  his  re- 
seartrhes  referred  to,  95 

reproduced,  96 

I'iirt  II.     Of  hydroffen,    its    ba*.c 

traced  to  water,  99 

ammonia  elect rolytically  decom- 

posed, 100 

ojrt/f/cHf  identity  with   silex,  Mr. 

Jlunie's   i>i«j»er,    101 ;    an    elec- 
trized element  of  water,  101 

laws  of  chemical  attraction   and 

repulsion,  102 

Part  III.    Decomposition  by  the 

luitural  agents,   103 ;    by   solar 
lK)wer  (a) ;     by  subterraneous 
agents  (b)  ;   by  vegetable,  vitiil 
action  (c), 
general  ])ro|>erties  of,  105 

ice  and  snow,  105 

in  the  fluid  state,  106 

as  vapour,  107 

Water  in  a  garden,  importance  of,  517 
Water-tanks,  518 

Wine  from  unripe  grapes,  542  ;  parsneps, 
p.  78 

Zea  Afayt,  Indian  com,  p.  264 — ^271 
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